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Screw Machine. 


The engraving is of a screw machine made 
by E. E. Garvin & Co., New York City. 
This size machine is made with or without 
wire feed, and either with a pilot wheel or a 
lever for moving the turret slide. The 
machine is adapted to making all kinds of 
studs, and screws usually made upon screw 
machines from +" to % diameter. Any 
length of screw can be made, as the hole in 
turret goes directly through it. The turret 
has six holes for the reception of tools. The 
indexing mechanism for the turret is of hard- 
ened steel, and and substantial. 
The locking pin is hardened and ground, 
works in an adjustable taper bushing, and 
fits into hardened taper index sockets in the 
under side of the turret. The turret slide 
has a screw stop, and the bearing block is 
readily adjusted along the bed. 
slide has two tool-posts, which are each pro 
vided with elevating collars, which give a 
fine and parallel adjustment for tools. The 
cross slide is provided with a screw stop. 


is strong 


The cross 


The spindle bearings are bronze cap boxes, 
and all sliding surfaces are scraped to a bear- 
ing. The cone is 84 inches diameter, and has 
There a 
large reservoir in the bed of the machine, into 
which the oil drains, and is drawn off 
the bottom. 


three speeds for 24 inch belt. is 


at 


The machine weighs 950 pounds. 
© QB © 
Belt-Power Bending Rolls. 
Our illustration is of a set of belt-driven 


rolls for bending boiler and other plates, 
built by the 


New Doty 
Manufactur 
ing €o., 


Janesville, 
Wis. 
In this ma- 


chine, which 
is built of 
any desired 
size, the two 
rolls which 
grip the 
sheets are 
placed one 
above the 
other; the 


third one, 
which does 
the bending, 
being at the 
back, and ad 
justable ver 
tically for 
giving the de- 


sired curva = 

: nn ie 

”]  o] ws Xe 
ture, rh Noe 
rolls are of Re 


™ 
jron or steel, 
as desired, and the housings are made amply 
strong enough for the heaviest work. 
The housing on one end is hinged so as to 
drop down out of the way, and allow re- 


moval of sheet after it is bent to a circle. 
This hinged housing, when in an upright 


position ready for work, sets in between two 
uprighé pieces on main casting, which pieces 
hold the hinge in place, and resist all side 
strain. The roll is held in position, 
when the hinged housing is dropped, by a 
strap which passes over end of roll next to 


top 


wise be the most severe strain they would 





belt. Rolls of six inches diameter or 
less are raised and lowered by a screw work- 
ed by hand-wheels, placed beneath the bear- 
ings as shown in the engraving. 

The pulleys are arranged with the tight 
pulley in the middle and loose pulleys on 


gears, and is tightened by a turn buckle on 
each side. The two pinching rolls are geared 
together, and areso arranged that, after mak- 
ing one-half of a revolution they are auto- 
matically disengaged. and the lower 
then revolves by friction only, this being 


by a 


one 








MACHINE. 


SCREW 


a decided advantage for the reason that each side, then with an open and crossed belt 
it relieves the gears of what would other- the rolls can be run either way. 


ae. -- 


They Still Explode. 


be subject to. This strain is caused 


the fact that one 
with the outside or 


by 
roll coming in contact 
the 


convex side of the sheet, For 


past two months we have been 


ENTERED AT Post OFFICE, NEW 


YorK, AS SECOND CLAss MATTER. 


the average rural engineer as the saying, 
which is common among them, that ‘‘ you 
can't blow up a boiler as long as you keep 
plenty of water init.” Thesheets may become 
corroded, the safety valve may be stuck fast 
to its seat, while the gauge shows anything 
but the actual pressure in the boiler, which 
is leaking at every seam; but if anything is 
said to the man in charge of it, regarding the 
apparent danger, his answer is almost sure to 
be: ‘She can’t blow up as long as you keep 
plenty of water in her.” Every one about 
the engine believes the same, and, of course, 
when she does blow up the survivors always 
inform the inquiring newspaper men that 
‘*he must have let the water get low in the 
boiler.” 

There are people who argue that a man 
has a perfect right to commit suicide when 
he thinks he would be happier dead than 
alive, and in some countries this sentiment is 
If the object of 
the men who handle threshing machine en 


quite generally entertained. 


gines and smallsaw mill engines were to com 


mit suicide, and no one besides themselves 
were liable to be killed by the explosions, then 
perhaps some arguments might be found in 
favor of the present method of managing 


these things. There is no other ground upon 


which we can imagine a defense for it. 


——_-qpe——__—— 

One of the most promising schemes for 
lessening the number of elevater accidents, 
which have come to our notice, is a plan for 
having a number of light, but strong plat- 
forms arranged above and below the cage, in 
such a manner, that, as the cage leaves any 
floor, either in ascending or descending, one 

of these plat 
de- 


forms is 
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while the other is in contact with the convex hearing of the usual number of threshing en 
gine boiler explosions in tbe West. 
dispatches announcing these disasters, and 
giving lists of the killed and injured, nearly 
always close by saying: ‘* The cause of the ex 
plosion is thought to have been a lack of 
water in the boiler.” 


side, there must be some slipping if the rolls The press 
are geared together, and revolve at the same 
speed. By releasing the lower roll before 
the bending commences, this strain is entirely 
avoided, and much wear and breakage of 
The rolls can be connect d 
at any time by a clutch, but are thrown out 
again after half a revolution. 

In all machines having rolls above six 
inches diameter, the rolls are raised and low 


gears are avoided. Thisis aregular stereo 
typed phrase, which we have come toexpect 
at the end of every such account. 

There is, of course, a reason for this, as there 
is for every other phenomenon, and that rea 


ered by a screw worked by bevel gears driven son is, that nothing is so firmly believed in by 


tached from 
it, and left in 
the 
in 


opening 
the floor, 
that any 
one may walk 
on to it with- 
out danger of 
falling, the 
platform, 
though light, 
being suffi 


SO 


ciently strong 
to bear the 
weight of the 
heaviest per- 
son. Noton 
ly this, but 
the rapid 
— spread of fires 


from one 
story to an 
other by 


= means of the 
elevator shaft 
is prevented, 
The latter 
feature of the device is the one which seems 
to give the most promise of its adoption, for 


it is not improbable that insurance com- 
panies will recognize its value, and so 


arrange their rates as to make it pay the 
owners of buildings to putin the improve 
ment. An invention caiculated to lessen the 
risk of fatal accidents is always doubly valu 
able when it combines some feature which is 
likely to make its use profitable. Increased 
safety, when combined with decreased in. 
surance rates, is apt to prove attractive. 








A New T-square Device. 





All draftsmen know the advantage of a 
drawing board that can be used in an in. 
clined or a vertical position when desired, but 
one of the difficulties of so using it is that 
the T-square often slides down off the board 
before the desired inclination reached. 
To secure the advantage without incurring 
the inconvenience of working with boards 
in a vertical or inclined position, Mr. Arthur 
L. Stevens, a Philadelphia 
devised the arrangement illustrated on this 


is 


engineer, has 
page. 

A small cord, in length something 
twice the width of the board, passes 
pulley wheels placed at a little 
from the working edge of the board, and 
near the top and bottom. Weights are at- 
tached to the ends of this cord, and the 
center of the cord is caught in a clip which 
is screwed to the underside of the head of 
the square. The weights provide a sufficient 
tension in the cord to hold the ¢quare firmly 
against the board without interfering in any 
way with its free use, and the square is instant- 
ly released from the cord by slipping it from 
the clip by one finger of the left hand, or it 
can be as quickly released without the drafts- 
man changing his position from the front of 
the board. The square can be raised to pass 
over wet lines; the square may be displaced 
to draw diagonal lines without releasing the 
cord. The device works equally well with 
the board in any position from horizontal to 
nearly vertical. The device can be attached 
to almost any board and square in use, and 
is quite inexpensive. 

Bennett & Co., mathematical instrument 
makers, at 916 Filbert street, Philadelphia, 
Pa., have made arrangements to manufact- 
ure the improvement, and will supply them 


over 
over 
distance 


upon application. 


—_——_ ae — 
Results of Foundry Tests. 


By Rospert E, Masters. 

Below I give the result of a number of 
tests showing the breaking strength of a large 
variety of mixtures of cast-iron. Some of 
these were made by myself, and some by 
Rogers, Brown & Co., who are making ex 
tensive experiments in this direction, and 
who are accumulating a of 
knowledge, and investigating the character 
of and uniting of irons. Mr. W. H. Shields, 
of the firm of Rogers, Meacham & Shields, 
St. Louis, Mo.—who are associated with the 
above firm—furnished me with the result of 
their experiments, and says he will be glad 
to let me know of any further develop- 
ments. 

There are some wonderful changes taking 
place in the uniting of irons, Old ideas that 
have held the foundryman in the toils for the 
last century or more are being rapidly re- 
placed by new methods, and some of these, 
too, are almost the reverse of what has always 
been considered the correct thing. Notably 
is this the case in the use of close-grain, high 
utilize 


vast amount 


silicon iron, or silver-gray iron, to 
large quantities of scrap in the production of 
soft castings. 

‘“‘The results of tests are of 250 cast-iron 
bars, representing 114 different mixtures of 
pig-iron and scrap, made in the testing de- 
partment of Rogers, Brown & Co., from De 
cember 17th, 1888, to March 1st, 1889. The 
bars broken were inch square—corrected to 
exact size by mathematical formula—and 24 
The machine 
improved transverse tester, 
All tests were made 
civil 


between supports. used was 
Riehle’s latest 
government standard. 
under supervision of a 
engineer. 

The strongest bar broke at 1,923 pounds. 
It contained, in addition to regular mixture 
of Southern coke iron, Hamilton—a Hang- 
ing Rock brand—and scrap, one per cent. 
ferro-aluminum and a percentage of wrought- 
It was high mottled, and too 


competent 


iron scrap. 
hard to work. 
The weakest 
at 840 pounds. 
50 per cent. each of old car-wheels and No. 
1 Lake Superior charcoal iron, a brand of 
These two irons were melted 


bar—free from flaws—broke 
It was made of a mixture of 


high standing. 





together, on account of admitted high stand-| two to three per cent., according to the class 
ing of each, in order to secure very strong | of work. 
The strongest | four very strong irons made weak bars. The 
1,580 | addition of 20 per cent. No. 3 silvery iron in- 


castings for special work. 

bar—without ferro-aluminum—was 
pounds. This was from an all-coke iron 
mixture in an Ohio agricultural shop, in 
which one Southern and two Ohio brands | 


and good scrap were used in equal propor- 
tions. The general average of 250 bars men- 
tioned above was 1,120 pounds. Exclusive 
of bars containing flaws, of which no account 
was made, 37 broke below 1,000 pounds, 12 
broke above 1,400 pounds, and only 4 above 
1,500 pounds. 

In deflection or bending capacity the | 
maximum was 53-100 of an inch, the break- 
ing strength being 1,485 pounds. The mini- 
mum was one-quarter inch, the breaking 
strength being 845 pounds. 


A study of the data gathered from these | 


tests seems to show that Red Short irons, or | pounds. 


those from Lake ores alone, mixed together, | 
make castings weak, hard, given to shrink- 
age and blow-holes. Cold short irons used 
alone in mixture tend to weakness and hard- | 
The highest results are had when dif- 
ferent varieties of these classes are mixed in | 


ness. 


proper proportions, The safest mixture is | pe 
| 


one combining three elements—Lake Supe- | 


: . | 
rior, Southern Ohio, and Alabama or South- | drymen are urgently requested to send bars 
In these combinations | 1’ square by 26’ long by express, prepaid, to 


ern Tennessee ores. 


AMERICAN MACHINIST 


} 
| softer castings of better color and grain. 


| mixtures made at Rogers, Brown & Co.’s on 


Woodward, No. 2....... ive eS 
SSUGNO BCEAD cicicies, ste:seisce's et sist cot Se. ae 
| Gates and sprues... .... ne ne oe 


Southern coke, No. 2......... 25 per cent. 
| FROMAION, ING. 2. 0.0 rcecess ee 2 a Se 
WTOU GON, INO: o:s-ece acces Bor sth 8 
Selected scrap ...... .....-. a 
Average of three bars broken, 1,459 





Instances are noted where three or 


creased strength over 10 per cent., and made 
The following is the result of some special 


bars from Cincinnati jobbing foundry: 
Hamilton, No. 2 334 per cent. 


Southern coke, No. 2......... ddk “S “ 
MACHINETY SCIAP....6..500%.000 2 


One bar, poured at middle of the heat, 
broke at 1,213 pounds. 

From a wood-working machinery foundry: 
Zanesville, No. 1 374 per cent. 


Average strength of six bars broken, 1,304 


From an agricultural machinery foundry: 


yunds. 
These tests are being continued, and foun- 





Nos. 2 
making castings too hard. 
Southern coke, No. 2 
Lake Superior coke, No. 1 
Hanging Rock or Jackson coke 

No. 2 

This will make a stronger and better cast- 
ing, as a rule, than No. 1 Lake Superior 
charcoal, and No. 1 Ohio Scotch made from 
Lake ores, and at a cost in most localities of 
$1.00 to $8.00 per ton less, 

Mill cinder in Lake ore iron corrects hard- 
ness and shrinkage, but renders it more or 
less dirty, and castings made from it are apt 
to be defective. It, however, tempers the 
harshness of Lake ores. Southern furnaces, 
as a rule, use no cinder, as the district makes 
little, and ore is much cheaper; its largest 
use isin Northern and Central Ohio, 
use of good scrap, where it can be obtained 


and 8 grades may be used without 
For example: 
50 per cent. 


25 as 


On ss 


) 6“ 


for a less price than No, 3. strong pig-iron 
after making proper allowance for difference 





bij 
U] _—= 
A New T-sQUARE DEVICE. 





| the best: 
The | 


ugk (Texas) NO: 2. isc s sssce 25 per cent. 
| Coltness (Scotch)..........ce0- | 
TESTIIO Ts Po ae 60 
Average of three bars broke, 1,245 pounds, 
TEST NO. 2. 


between gross and net ton, and difference in | 


It 
plies indefinitely the elements in a mixture. 
It must, however, be bought with care and 
in using, of 


waste—is always recommended, 


watched on account 
larity. 

As pure softeners, high silicon, or pure 
silvery irons, work advantageously in nearly 
all mixtures, the proper proportion varying 
from 5 to 25 per cent., according to high and 
low in other irons in the mixture. 


The silicon in the casting should be from 


silicon 


multi- | 
| Coltness (Scotch) 


irregu- | 


Hinkle (Lake Superior)........ 25 per cent. 
| Coltness (Scotch).............. (| 
RANVGAA BOIED. osc. sense ee ees Oo “ «8 

Average of three bars broken, 1,418 





Rogers, Brown & Co., Cincinnati, Ohio. It 
does not matter from whom a foundryman 
has bought his iron; to all those who will co 
operate with this company, in good faith, 
sending an accurate statement of the mixture 
used, and marking the bars plainly 1, 2, and 
3, to indicate whether they were poured at 
the beginning, middle or end of the heat, a 
report will be promptly returned, showing 
the breaking strength and elasticity, no charge 
being made. 

The main object is to ascertain, by a long 
line of experiments, the kinds of iron that 
best adapt themselves to each other to pro- 
duce the highest results in foundry practice.” 

The writer has lately been making some 
experiments, of which the following is among 


25 per cent. 
15 ae se 
60 oe oe 


oe 


329 pounds. 


Williamson (Alabama). . 
Railroad scrap : 
Average of three bars broke, 1, 
TEST NO. 3. 
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car and locomotive castings, made princi- 
pally from Southern irons. In AMERICAN 
Macuinist, April 23, 1887, I showed the re- 
sult in shrinkage and breaking strength of a 
number of brands of iron, and obtained, by 
mixing different irons, a breaking strength 
of 1,614 pounds, the highest figure that I 
know of from a 1” bar 24” between points of 
bearing. And as far back as October 30, 
1886, David Spence, in the AMERICAN Ma- 
CHINIST, Shows some surprising results, and 
says: ‘* These tests seem to show that South- 
ern soft and Northern hard iron make a 
strong mixture, or Northern soft and South- 
ern soft make a strong, tough mixture.” 


ape 


Oil as a Metallurgical Fuel.* 





At the Pennsylvania Steel Works, Steel- 
ton, Pa., a series of trials has been made 
with oil as fuel in steel-heating and open- 
hearth steel furnaces, with the following re- 
sults : 

First Trial.—Hot 14-inch ignots, six to a 
charge, were heated in two Siemens’ heating 
furnaces in the blooming mill, the oil being 
put in frst in March, 1888. The oil used 
had been partly refined, so that the paraffine 
and some of the naphtha were removed. 
During a run of six weeks the consumption 
of oil was about 64 gallons per ton of blooms, 
including the oil required to keep the furnace 
hot over Sunday. 

Second Trial.—The same partly refined oil 
was employed for melting in a 30-ton open- 
hearth furnace, the charge being cold scrap 
and pig, with ore. Although the gas was 
carried from the producer to the furnace, 
distance of about 3800 feet, the oil con- 
sumption, as the average of a month’s run, 


a 


was 48 gallons per ton of ingots, including 
the oil required to keep the furnace hot over 
Sunday. 

Third Trial.—Oil was introduced on June 
11, 1888, to heat six Siemens’ heating fur- 
naces in the blooming mill, and hassince then 
been constantly used. Fora period of six 
months, including the fuel consumption on 
Sundays, and including the heating of some 
cold ingots, the consumption of Lima oil 
was 6 gallons per ton of blooms. The quan- 
tity of oil required naturally varies with the 
product of the mill. Under the most favor- 
able circumstances—charging hot ingots, 
and with all the stock supplied which the 
furnaces can handle—4$ to 5 gallons of oil 
are required per ton of blooms. Cold ingots 


must remain in the furnace for about three 
hours. 
Fourth Trial.—Lima oil was used for 


heating a 30-ton open-hearth furnace, the 
producer being located near it. As the aver- 
age of a six weeks’ run, 54 gallons of oil 
were required per ton of ingots, including 
the fuel consumption over Sundays, and for 
starting the furnace. The record of the 
first week was 46.7 gallons of Lima oil per 
It was found that 
than with coal gas, and 
that some trouble was experienced from the 


ton of ingots. the loss is 


somewhat greater 
fact that fine particles of oxidized iron clogged 
the checkers, 

Fifth Trial.—W ork in a 5-ton open-hearth 
furnace, in use since December, developed 
a fuel consumption ranging between 50 and 
55 gallons of oil per ton of ingots. 

Siath Trial.—Oil was applied to the rais- 
ing of steam under two 100 horse-power re- 
turn-flue tubular boilers, the temperature of 
the feed water being about 160° Fahrenheit. 
The results showed an average evaporation 
of about 12 pounds of water per pound of 
oil, the best twelve hours’ work being 16 
pounds of water evaporated per pound of 
oil, At the relative prices of oil and pea coal 
the former is not as economical under boilers 
as the latter. 

In all of the trials the oil was vaporized 
in the Archer producer, an apparatus for 
mixing oil and superheated steam, and heat- 
ing the mixture a high temperature. 
From 0.5 to 0.75 pound of pea coal is used, 
per gallon of oil, in the producer itself. 


to 


* Address of E. C. Felton, of Steelton, Pa., at the 
February, 1889, meeting American Institute of Min- 





pounds, 
This railroad scrap was a good quality of 


ing Engineers. 














Ocrozrr 3, 1889] 


AMERICAN 





Surface-Grinding Machine. 


On this page we give an illustration of a 
machine built by the Springfield Glue & 
Emery Wheel Co., Springtield, Mass., for 
grinding plane surfaces of castings which are 
to be trued up or finished, and yet which it is 
not practicable to plane, for grinding the sur- 
faces of hardened punching or other dies, or 
for finishing surfaces which have been planed 

As will be perceived, the machine is essen- 
tially the same as a planer, having the same 
motion of the platen imparted to it through 
the medium of gears and shifting belts ar- 
ranged in the usual manner. The points of 
difference consist in the provision for sup- 
plying a copious flow of water to the wheel, 
and for collecting this water in troughs cast 
at the side of the bed under the platen, 
from which it is led through pipes to a tank 
on the floor. The water is allowed time to 
settle in this tank, the sediment going to the 
bottom, while the clear water overflows at 
the top and goes into the smaller tank, from 
which it is drawn out and again forced up 
to the wheel by a centrifugal pump also 
placed upon the floor. Each end of the 
platen is extended beyond what is usual in 
planing machines, in order to keep the ways 
covered as much as possible. The work to 
be operated upon is fastened to the platen in 
the usual way, as shown, or any necessary 
special fixtures may be used. 

To keep the belts ata proper tension at 
different heights of the wheel from the 
platen, the overhead arrangement shown in 
the engraving above the machine is used, the 
belt passing over the pulleys in such a way 
that a turn of the hand-wheel, which is 
placed within easy reach, gives the belt the 
desired tension. A folding hood, which is 
adjustable to suit different sizes of wheels, 
covers the wheel in such a manner as to pre- 
vent water flying about ; 
and the water, while it 
keeps the wheel and work 
cool, and gives a better 
finish than would be ob- 
tained by dry grinding, 
also prevents dust flying 
about and lodging upon 
parts of this or other near- 
by machinery. 

The wheel grinds in both 
directions, and, when de- 
sired, a machine is made 
in which the wheel is made 
to move rapidly from side 
to side on the cross-rail as 
the work passes under it. 
This movement is governed 
by a crank and disk, and 
is especially recommended 
for narrow work where but 
a small amount of stock is 
to be removed, and there 
are a number of pieces to 
grind at the same time. 

The machines are made 
in six different lengths, to 
grind work from 4 feet to 
18 feet long. The platens 


are 24 inches wide, and 
work 27 inches wide will 


pass between the housings. 
The extreme height of 
the work from the platen 
may be 14 inches to 18 inch- 
es, according to the size 
wheel used. The weight 
of the machine is from 
6,000 to 16,000 pounds, according 
When desired, an a‘lditional head 
the cross-rail for planing work, 
being made in the usual form, 
automatic feeds in any direction. 
—->- 
An AMERICAN MACHINIST man happened 
to be in the Boston & Albany shops at 
Springfield, Mass., the other day, when an 
occurrence took place which is, to say the 
least, somewhat unusual. In the erecting 
shops was a jib crane, constructed principal- 
ly of wood and worked by hand, which had 
been in constant use for all the purposes’ to 
which such a crane is usually put in a rail- 
road shop. At the time it did not happen to 
be in use, and no load was upon it, nor was 


to length. 
is fitted to 
this head 
and with 





any one near it, when, without warning, and | 
apparently without provocation, it suddenly 
fell to the floor, filling the shop with the 
dust which had collected upon it overhead 
and that which it stirred up from the floor. 
Fortunately, no one was in a position to be 
struck by it, and when it was examined with 
a view to a possible solution of the mystery, 
it was found that the upper pintle had_ bro- | 
ken short off. It was of cast-iron, about two 
and a half or three inches in diameter, and 
the break was what would be called a clean 
one, all the way across. Why it had not 
fallen when last used is a mystery which it 
would be difficult to solve. of the 
machinists who gathered about after the fall, | 


Some 


MACHINIST 


people. Both these incidents emphasize the 
fact that all such machinery used for handling 
heavy weights should be as secure as _ pos- 
that 
far too much carelessness usually connected 


sible. There can be no doubt there is 
with its erection, and it is far too common to 
take it for granted that, when once built and 
proven to be sufliciently strong for its work, it 
will always remain safe without any further 
attention. 
——— -—>e ———_ 
Foreign Engineering Enterprise in 
Russia. 


The anti-foreigner policy, at present pre- 
vailing in Russia, has almost completely put 














SURFACE-GRINDING MACHINE, 


thought that the had been in 
long as to be entitled toa rest, and, as none 
was voluntarily granted, it took one. At any 


rate, the incident is not calculated to be very 


crane use so 


reassuring to those whose business requires 
them to be around The day 
before this occurrence an accident happened 
a few yards away from the shops, which, so 
far as we know, is the first of its kind. Some 
heavy stone work is being erected for an ap- 
proach to the new station buildings. Tem- 
porary derricks have been put up to handle 
the and on this occasion a 
weighing two tons, which had been hoisted, 
became unmanageable just as a passenger 


such cranes, 


stones, stone 


train was going by, and crashed through the 


side of a car, seriously injuring several 


a stop to the foreign engineering enterprise 
so widespread during the reign of the late 
It is pot simply that the Russian 
government views with dislike the employ- 
ment, even by private firms, of foreign labor 
and skill, but it has turned its back as well 
against foreign capital. The development of 
it desires to see accom- 
plished by native money as well as native 


emperor. 


Russian resources 
talent, and notwithstanding that this implies 
slow progress, the authorities declare that 
they would rather see Russia advance at a 
sluggish pace under Russian auspices than 
have her future moulded by foreign hands. 
Hence, for the moment, foreign capitalists 
have very little consideration paid them, and 
not more than a couple of concessions have 


3 


been granted this year. From a_ national 
point of view this exclusion of foreign capi- 
tal and engineering skill is no doubt very 
praiseworthy; but we imagine its ultimate re 
sults are not properly appreciated by the Rus- 
sian government. The prosperity of Russia 
largely depends upon pastoral and agricul 
tural products, which can only find a market 
abroad if they undersell similar products 
from and the colonies. Formerly 
Russia almost controlled the European mar- 
ket in corn, hides, hemp, wool, tallow, and 


other similar products. 


America 


At present, she does 
not enjoy even a partial monopoly in any one 
of them, and her exporters find it increasing 
ly difficult to cope with the growing stream 
of produce from America, north and south, 
the colonies, and India. Every additional 
mile of railroad built in America, and every 
mile left unbuilt in Russia for want of capi 
Last 
year, owing to the failure of the wheat crop 
in India and a bad harvest in America, there 
was a sudden demand of a heavy character 


tal, renders this struggle more acute. 


for Russian corn, but the ‘‘ boom’ was only 
ephemeral. This year trade is dull and de 
pressed again, and there is every probability 
of a serious deficit. Capital naturally flows 
into channels which receive it the most readi- 
ly. 
gold mining is practically closed to them, 
notwithstanding that contains the 
richest auriferous deposits in the world; 
they are refused concessions for railways; 
they are harried by the authorities if they 
start industrial enterprises, and are impeded 
if they attempt to buy up old ones, 
pean capital, therefore, which twenty years 


In Russia foreigners cannot run ranches; 


Siberia 


Euro- 


ago was anxious to flow by millions into 
Russia, now streams towards America, Aus- 
tralia and South Africa, creating every- 
where a rivalry which already exercises a 
ruinously depressing effect upon Russia. A 
change for the better is 
hardly to be expected from 
a government which pro- 


hibits the perusal of Adam 
Smith’s ‘‘ Wealth of Na- 
tions,” and similar 
books on_ political econo 
my; but the real sufferer 
is Russia herself, not for- 
eign capital, 
buffed 
sought productive openings 
elsewhere, 


other 


which, re- 


in Russia, has 
Ku 
rope as well as America and 
the 
tng. 

The American Soiler 
Manufacturers Association 
will hold their second meet 


enriching 


colonies. Bngineer- 


ing at Pittsburgh, Pa., 
beginning Oct. 15. This 


Association invites the co- 
operation of every one in 
terested in the manufacture 
or sale of boilers, and all 
such are invited to be pres- 
at this meeting. By 
addressing A. T. Douthett, 
Secretary, Darragh street 
and River Pitts- 
burgh, Pa., additional in- 


ent 


avenue, 


formation as to the objects 
of this association may be 
had. 
ae eee | 
The outcome of the fail- 
ure of private firms to come 
within the government terms in the matter of 
constructing the 3,000 tons steel cruisers is, 
that they will be built in the government 
yards. The cost will undoubtedly be greater 
to the country than if these vessels were built 
by private firms, but the building of them in 
government yards will necessitate the putting 
of these yards in such shape as to make of 
them something besides political machines, 
which, in the end, may be a good thing. If 
it costs fifty per cent. more for the government 
to do the work of building these cruisers than 
some ship-building firm would do the work 
for, an inquiry as to why this is so may reveal 
something of importance. In any event, the 
putting of government yards in shape to do 
such work will beanexcellent accomplishment, 






















































































4. 
Practical Details of Blacksmithing. 


By B. F. SPALDING. 


SWELLS AND BOSSES—DRAWING STUB-ENDS— 


WELDING IN PLUGS—OPENING CHISEL— 
HOLE—GETTING 
STRENGTH— 


TO LENGTH 


OPENING A SMALL 
FOR 


PINNING 


FROM 
THE REQUISITE STOCK 
MAKING SLOTS COLD— 
—ECONOMY OF WASTE, 

It is sometimes necessary to make holes in 
bars of iron so large that, if provision was not 
made to prevent it, they would quite cut 
because the measure of 
their diameter exceeds that of the width of 
One method of preparing the iron 


the bars asunder, 


the bars. 
for this purpose is to swell the bar out wider 
at the place where the hole is to be, increas- 
ing its width there, in such a form that the 
hole may be drilled to the required size, and 
suflicient material be left around it to meet 
The black- 
smith takes into consideration the amount of 
work time that must be expended in 
upsetting a bar of the smaller dimensions of 


the requirements of strength. 
and 


the piece in order to enlarge it to the neces 
sary size at the swell, and also that which 
must be laid out upon a bar of the larger 
dimensions of the swell, to draw it down to 
the smaller size, and the 
conclusions he forms in selecting the proper 
size to use. 

It sometimes happens that the best way to 
proceed is to take stock large enough to make 
the swell, or swells, and draw down a short 


is guided by 


piece on each end, and weld on to these 
pieces of the smaller size stock. This is 
frequently the case in scroll work, and was 
the plan very generally adopted by the 
masters of artistically ornamental iron work 
—now punily renascent in Europe—who were 
in the height of uheir fame in the thirteenth 
and fourteenth used in 
making paris of carriages, hose carriages, 
as well, and in many where a 
proportionally large boss is needed to admit a 


centuries. It is 
other cases 


hole for fastening purposes without weaken- 
ing the rod it is on. Although it is much 
easier to upset a piece of iron on the end than 
anywhere else, it is in many cases easier to 
draw down larger iron and make what are 
called ‘* stub-ends,” to weld on smaller bars 
than it is to upset the smaller bar to the right 
This may be 
account of the awkward shape of the piece, 
which makes it inconvenient to handle, or 
because the distance from the end to some 
other point can be most easily obtained by 
this method of proceeding. Any experienced 
blacksmith can easily determine how much to 
allow for a weld, and had rather do this than 
to test his skill in estimating the amount 
necessary to cut off to upset a head toa cer- 
tain size. 

Another way to enlarge the bar enough to 
drill a hole init of large size, is to drive a 
chisel down through it, and open it out 
enough to put in a plug, then stave the plug 
up, in the hole, and weld in solid. The 
the purpose of driving 
through, should be sharp on the front edge 


size. course advisable on 


chisel, used for 
and on the side edges, at the cutting end, and 
should become wider, the side edges round 
and the blade 
vrowing more towards round as it 


have an oval cross-section, 
recedes 
from the cutting edge. See Fig. 1, showing 
different the chisel blade. 
The plug, which is of course put in hot, 
should be large enough when it is upset to 
make the swell, and allow for the waste in 
welding. 

This principle of throwing out the swell 
by the insertion of a plug is the’same as that 


cross-sections of 


used in the process under the drop, except 
that the plug remains in the drop die, instead 
of being left in the piece. If the drop plug 
starts the stock in all directions from the 
center, it is liable to the same objections 
which are raised to the following plan, and 
therefore the shape of the plug, for swelling 
out stock with a drop die, should be modi- 
fied to suit the conditions of the work it is to 
perform. If 
operation are not too great, the first entering 


the successive steps of the 


plug may be considerably longer than the 


hole it starts. 
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without too much weakening of the material, 
but to which objections sometimes arise, is to 
punch a small hole, first, in the bar, and then 
enlarge the hole, while hot, by driving a 
drift or spreading punch into it. Although 
this may not weaken the piece too much, it 
will always do so to some extent, sidewise, if 
not edgewise. To illustrate this matter, we 
will say that ina bar of iron one inch wide 
a hole is to be made, one inch in diameter. 
The hole is started with a pointed punch, 
like a center punch, which takes nothing out, 
but pricks a hole through, and forces the 
stock apart. The punch is driven in the 
hole, enlarging it as it goes, until it has 
become an inch indiameter. As nothing has 
been taken away, it might at first thought ap- 
pear that there would beas much stock across 
the sides of the hole as there was in the bar, 
but it will be seen at once that this is not 
the case, when it is considered that in driving 


the stock away from a central point it has 
gone, not only sideways of the bar, but 


lengthways, and in all other directions. If 
the hole, instead of being put into the bar, 
had been put into a circular piece of homo- 
geneous metal—a disk—it would have spread 
it evenly all around into a ring, as shown in 
Fig. 2, where A represents the disk and B 
the ring made from it. The cross-section 
could be easily estimated in this case, but in 
making a hole ina bar the sides yield first to 
the force that strains the material, and the 


' should be taken, and a slot cut in it without 


waste, as long as one-half the circumference 
of the hole, and the sides thrown out and 
corners drove in, without making a cold shut, 
it would just make the ring. It would 
require iron as good as gold to do this, for 
the slot would be so long that there would 
not be half of aninch left at each end of it, 
so it would cut into the width of the ring. 
If, therefore, a ring is to be made from a piece 
of iron just large enough to make it, the 
corners on the ends must be driven in, and 
the length required be thus obtained, before 
the slot is made, or, what is better, the slot 
must be made shorter. In making a hole 
through a bar there is not this trouble, for 
there is length enough of the bar above and 
below to go on. It is not good practice to 
leave a sharp impression from the slotting 
| tool at the ends of the slot, where it is to be 
opened and spread, for it causes too large a 
| part of the strain to concentrate at too small 
It should be diffused, and, in pro- 
poruion, weakened. 
To effect this, the bar should be widened 
out, to allow some stock to be taken out, and 
'a slot made which is round on the ends; if 
| the slot is a little longer than is necessary it 
| is not difficult to shorten it. A hole in a bar 
‘an be closed, if it is worked right, easier 
than one in a ring; the binding power of 
the ends keeps it from spreading much the 
same as though it was a rivg compressed 


a focus. 
































upon them, so that it 


upon the workman. 


tained in a ring made from 
still be much weaker than before it 
punched; for whereas the disk measured one 
inch, the ring made from it, and having an 
inch hole in it, would measure in total, for 
both sides, only four-tenths of an inch, and 
would therefore be only four-tenths as strong, 
flat-wise. These facts are so obvious, upon a 
very slight investigation, that it seems hardly 
necessary to enter into so much detail; but 
instances are known hundreds of 
thousands of pieces have been made, at use- 
less expense, by this very faulty method, 
because of a want of a little tractable, 
intelligent consideration. 

If the ring must be of equal strength with 
the 1” disk, its sides must measure 
4’, and to make it would require a piece of 
iron one inch wide, which would have to be 
If apiece of iron of these dimen 


where 


each 


22” long. 





The plan referred to, of making a hole 


sions, which would work as flawless as gold, 





more they yield the weaker they become 
and the greater is the effect concentrated 
is not possible to 
predict how much the stock would be forced 
away from them, if measures were not taken 
to avoid it, and when such measures are taken 
the result is dependent not upon a law, but 
The difference between 
these is that in the latter case there is apt to 
be more variation, allowing that a skillful 
workman might, by enlarging the hole enough 
to get the fine point of the anvil horn into it, 
and then driving on the ends of the bar, get 
as much stock into the sides as would be con- 
a disk, it would 
was 














between a pair of close-fitting swages. In 
making a slot by driving a chisel in the cen- 
ter of the bar, if the chisel is flat-sided and 
round-edged the stock thins at the ends and 
makes places such as are shown in Fig. 3, 
which are troublesome, The oval or dia- 
mond-shaped chisel is better. 

Whenever the case will permit it is cheaper 
to punch the slots cold at a power press than 
to do it hot at the forge, and it is also a better 
way because of the greater accuracy which 
may thus be obiained, An illustration of the 
advantage gained by doing a part of the work 
cold is shown in the making of pieces like 
those shown by the full lines in Fig. 4. The 
length between the centers of the holes was 
14”. 
small one 14”, the body was 2’ 


in diameter, the 
wide, the 


The large hole was 2’ 


width of the sides of the holes 1” and the 
uniform thickness 3". Stock was ordered 
for them cut to the proper length, 2" x 3 


and { slots were punched in this, long enough 
The 
distance from one slot to the other was the 


to spread open to the sizes of the holes. 


same as the distance required between the 
remained unaltered, 
whatever changes took place in the stock 
beyond it. If they had been punched of the 
same length that was required between the 
centers, they would have been as much too 
the difference half the 
diameters of the holes and half the length of 
the slots, as is shown in the cuts, Figs. 5 and 
4. The pieces were sent to the forge in the 


holes, as this length 


short as between 
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opened and pinned out to the right size, 2’ 
being allowedin the diameter of the holes for 
Top and 
bottom swages of the proper form, but got up 


finishing out in the machine shop. 


cheaply, were used to get the holes central 
with the bar (see Fig. 6). The finishing pins 
were put through while the ends were black- 
hot aud the middle red-hot; the object of 
this was to correct the length. The block, 
over which the pins were driven, had holes, 
which were the correct distance apart, and 
were of the size of the pins. The pins being 
slightly tapering a part of their length, and 
then straight until they sloped off for the 
head, would, by being driven through 
together, either shorten or lengthen the 
pieces the little they varied in length from 
working, and when they cooled off, the only 
variation in their lengths was that caused by 
the difference in contracting from the heat at 
which the pins were last driven through (see 
Fig. 7). 

When they came from the forge they were 
still half an inch too wide in the body, and 
this surplus was taken off at the punch. If 
there had been a certainty that there would 
be a large number to make, it would have 
been economical to make dies to punch them 
out at once; but as the machine for which 
they were designed was a pioncer, and experi- 
mental, there were only two thousand of 
them ordered, and they were made with such 
tools as were on hand. They came to the 
press straight, flat, and in line, and were put 
on gauge pins which fitted the holes in such 
a way that eight strokes of the punch left 
them in the shape shown by the dotted lines 
in Fig. 4. They were then sheared to the 
full lines, being gauged from the holes for 
this operation, as they had been to cut out 
the corners. The ends were afterwards cut 
off to the correct lengths and required form 
with a horseshoe shaped die. 

As these operations left some inequalities 
on the surface they were taken to the drop, 
where they were struck a light blow with a 
pair of smooth flat dies, at a heat which 
might have faintly exhibited a dusky red hue 
in the dark. This made them quite straight 
and level, without altering their length to 
any perceptible extent. They were nearly as 
uniform as though they had been run through 
an automatic edging machine. 

The question whether it was cheaper to cut 
out the half inch in width of stock between 
the two swells, or to draw it down, had been 
duly considered, with all the circumstances 
connected with it, and it was decided to cut 
it out, because the work could be better kept 
in uniform shape in this way, and the steps 
of ils progress more clearly detined. 

ape — 

The Woodworker says: Perforated blades 
for band and circular saws are just now at- 
tracting attention in Germany, and are appa- 
rently giving general satisfaction. Blades of 
this character, as some of our readers may 
know, are not entire novelties, but have been 
known in moditied forms for some years. 
As a general thing, however, their use bas 
much Still they appear to 
some advantages worth 


heen decried. 


have consicering, 
and many claims of superiority are made for 
them. Among is that of reduced 
blade friction, due to reduced area of rub- 


them 


bing surface ; less tendency to heat, because 
of the circulation of air through the holes, 
and economy in power. The holes further 
prevent the dangerous extension of cracks in 
the saw blades, and, in general, make it a 
comparatively easy matter to keep the saws 
in good running order. 
- <=> 

The following circular from the Secretary 
of the American Railway Master Mechanics 
Association explains itself. Mr. Sinclair goes 
to Europe in part to study the practice of 
compounding on European railroads, which 
is a very live subject. 

NOTICE TO MEMBERS, 

I expect to sail for Europe on September 
I have to re 
quest members who bave business to transact 
with this office to postpone it till I return, 
and if this cannot conveniently be done, to 
submit it to President Briggs, Memphis, 


25, to be absent seven weeks. 





shape shown in Fig.5, There, the slots were 


Tennessee. ANGUS SINCLAIR, Secretary. 
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Modern Locomotive Construction. 


By J. G. A. MEYER. 





ONE HUNDRED AND FIRST PAPER. 
Rules relating to the strength of helical 
springs—such as are used for safety valves— 
have been given by different authorities; 
some of these rules are not satisfactory, as 
they do not give results agreeing with prac- 
tice. The best we have seen are given in 
‘* Manual of Rules, Tables and Data for Me 
chanical Engineers, by D. K. Clark,” from 


which the following formulas have been 
taken: 

@axXw 

EK Dx © (i) 


in which: 

# = Compression or extension of one coil. 

d = Diameter from center to center of steel 
bar composing the spring in inches. 

D = Diameter, or side of square of the steel 
bar, of which the spring is made, in ,',ths of 
an inch. 

C= A constant, which from experiments 
made may be taken as 22 for round steel, 
and 30 for square steel. 

w = Load on spring, 
The deflection of one coil is to be multi- 

plied by the number of free coils to obtain 

the total deflection fora given spring. The 
deflection obtained by this formula for 
springs made of three-eighths square steel 
agrees very closely with practice. But for 


in pounds. 

















springs made of steel less than three eighths 
of an inch square we would suggest to in 
crease the constant (30), as experiments seem 
indicate that steel rolled 
sizes does not deflect as much proportionally. 
For one-eighth of inch 
constant of 40 will give better results than 
a constant of 30. 

To find the 


to to the smaller 


steel an square a 


size of steel for a given 
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spring and pressure, we have the following valve opening 2} inches diameter; spring 


formule, also taken from D. K. Clark’s made of 8 of an inch square steel; diameter 
work : of spring from center to center of coil two 
3 inches; six free coils? 
D = ,/w X d for round steel, (2.) In applying formula (1) we have d? = 
3 


2X 2x2. Total pressure on valve equal to 
area of 24 inches opening x 

w = 8.97 x 
pounds. Steel 
8 square 6 sixteenths, hence 
D‘=6x6x6x6.. And 
for the constant C in this 
example we shall use 30. 
Hence we have 


steam pressure 
120 476.4 


I. 
>a Stud. 


33 long 



































) 


| 
| 


bar composing it is to be two inches; find 
the size of square steel required. 

| According to formula (8) we have 

| 8 8 


D { 476.4 x 2 


1,29 
3 
\/ 222 = 6.05, say six-sixteenths 
an inch square for the size of steel bar. 
In the ninety ninth paper, Figs. 554, 555, we 
have shown a dome top made in one piece, but 


/ 952.8 


4.29 


8 of 


frequently dome tops are made in two pieces. 
In the latter design, one piece is called the 
dome cover, and the other the dome ring. 
Fig. 564 represents a section, and Fig. 565 
a plan of the dome cover; Figs. 
566 and 567 represent the section 
The 


dome ring is riveted to the dome 


and plan of the dome ring. 


sheet; the manner of fastening the 
and 
their dimensions are plainly indi 


dome cover to the ring, also 





al Ra 


Front 








ee cated in the illustrations. 

















In nearly all modern locomotives 
the water is supplied to the boiler 
by injectors ; in a few engines the 
pump, which in former years was 
used exclusively, still 
place, and even in these few cases 


holds its 
we sometimes find only one pump 
which is placed on one side of the 
engine, and an injector on the op 
often 


cross 


posite side. 
worked 
( head ; 

pumps. 


Pumps are 
directly the 
these are called full-stroke 


from 


Sometimes they are 

























































































Pump for 16717" and: 18! Cyts 
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K ay 
K 05" ona i 
t 
: 1 2X 2X 2X 476.4 3811.2 098 worked from an eccentric fastened to one of 
D ‘w Xd for square steel, (3.) 6 x 6 X66 > 3807-38880 “the driving axles, and others are worked from 
4,29 Here, then, the compression for one coil is a small crank attached to the crank-pin. The 


these formule repre- 
as given for the first 


The letters given in 
values 


.098 of an inch; consequently for six free 


sent the same coils the compression will be .098 x 6 


formula, 988, or nearly }$ of an inch. 
Erample.-—How much must a_ helical Example.—The total pressure which a heli- 


spring be compressed to resist a steam press- cal spring has 


ure of 120 pounds per square inch, Safety 


to. resist is 476.4 pounds; 
diameter of coil from center to center of steel 











stroke of these pumps is generally less than 
that of the piston, and therefore they are 
called short-stroke pumps. 

Our illustrations represent a full-stroke 
pump designed for an eight-wheeled passen 


ger engine, Fig. 568 represents a section; 











6 


AMERICAN 


MACHINIST 


[Ocroser 3, 1889 





Fig. 569 a plan; Fig. 570 an end view of 
the pump, and Fig. 570a a section through 
the lower stuffing-box and gland. The pump 
consists of the barrel B, the lower air cham- 
ber A, the upper air chamber C, the valves 
LL, the valve seats J J, and the cages K K. 
The valves are cylindrical in form, and rest 
onthe seats JJ, the latter resembling ordi- 
nary discs. The upper valve seat rests on the 
face of the flange of the barrel, and the lower 
valve seat rests on the face of the flange on 
the air chamber. The cages rest on the valve 
seats, the whole being clamped together and 
held in position by the bolts through the flan- 
ges of the air chambers, and those of the bar- 
rel. The joints between the flanges, valve 
seats and cages are ground joints. An en- 
larged section and plan of the cage and valve 
seat are shown in Figs. 571 and The 
purpose of the cage is to guide the valve, 
and prevent it from lifting too high. 

The barrel and air chambers are often 
made of brass; sometimes of cast-iron; the 
valves, seats and cages are always made of 


409) 


OiKn. 


brass, 

The stuffing-box on the lower air chamber 
receives the end of the suction pipe, and a 
water-tight connection is made by means of 
the hemp packing in the stuffing-box #. The 
stuffing-box on the upper chamber receives 
the end of the delivery pipe, and here, also, 
a water-tight conncction is obtained by means 
of the hemp packing in the stuffing-box G. 
The suction pipe extends to the rear end of 
the engine, where it is connected by a rubber 
hose to the tank. Since the suction pipe is 
comparatively a straight pipe, it is often 
made of iron, sometimes of brass. The de- 
livery pipe extends to the check valve on the 
boiler, and because the delivery pipes have 
to be bent, they are made of copper. 

The manner of fastening the pump to the 


frame Fis plainly shown in Fig. 569. 
Fig. 578 represents the plunger; it is made 


of a wrought-iron bar, with a tapered shank 
a turned at end. This shank fits ina 
lug either cast or bolted to the crosshead. 


one 


Ina pump of the size here shown, the lift 
of the lower valve—sometimes called the suc- 
tion valve—is one-quarter of an inch; and the 
lift of the upper valve—sometimes called the 
delivery valve—is ;4th of aninch. The suc- 
cessful working of the pumps depends to a 
considerable extent on the correct amount of 
lift, hence the necessity of exercising great 
care in determining the lift; too much lift 
will prevent a quick closing of the valve, it 
will also cause it to pound, thereby ruining 
the valve seat. 

The air chambers are for the purpose of 
relieving the pump and its pipes from sudden 
shocks, which are liable to occur by the rapid 
motion of the pump plunger. For instance, 
as soon as the water rises above the top of 
the opening 9 in the upper air chamber, the 
air in the latter will be compressed, and act 
as a cushion, thereby reducing the intensity 
of ashock. The lower air chamber is arranged 
somewhat different; a pipe WV extends from 
top towithin a short distance from the bottom 
of the chamber, so as to leave an annular air 
space. This pipe Mis called a dip pipe. As 
soon as the water reaches the lower end p of 
the dip pipe, the air in the annular space is 
compressed, and has a similar effect as the 
air in the upper chamber. It must readily be 
perceived that when the lower air chamber 
does pot contain a dip pipe, the chamber will 
soon be rendered useless, because the air in it 
will be replaced by water. 

In many locomotive pumps the water is 
discharged through the top of the upper air 
of 
in our illustrations. 


chamber, instead through its side, as 
shown In cases of this 
kind the upper chamber must be arranged 
similar to the lower one; that is to say, it 
must be provided with a dip pipe extending 
from the top of the chamber to within a short 
distance from its lower end; otherwise the 
chamber will soon be filled with water, and 
rendered useless. 

The air capacity above the water line in 
the upper chamber should be equal to the 
total displacement in cubic of the 
pump plunger; in fact, one and a half times 
will give better results. 

Let the plunger be two 
and twenty-four inches 


inches 


the displacement 
Thus, for instance: 
inches diameter, 





stroke. The total displacement of the 
plunger is found by multiplying its cross- 
sectional area by the stroke. Now, the area 
of a cross-section two inches in diameter is 
3.14 square inches, hence the total displace- 
ment will be 3.14 x 24 = 75.36 cubic inch- 
Consequently the air capacity of the up 
per chamber should not be less than 75.36 

Oe = 118.04 


9 


es. 


cubic inches; and 75.36 + 


cubic inches will be better. 

The inner diameter of the dip pipe must be 
equal to the inner diameter of the suction or 
feed pipe; and since the air capacity in the 
annular space should be equal to the air ca- 
pacity of a plain chamber, it follows that air 
chambers provided with dip pipes will have 
larger outer dimensions than plain chambers. 

The air capacity of the lower air chamber 
can always be made a little less than that of 
the upper one. 

The small pet-cock D, shown in Fig. 570, 
is for the purpose of ascertaining whether the 
pump is feeding water into the boiler. 


LETTERS FROM PRACTICAL MEN, 





Cast-Iron Bearings, 
Editor American Machinist : 

Mr. Slate’s penchant 
ings is, I believe, well founded. 
running on cast-iron has long been received 
as the best in England. 


bear- 
Cast-iron 


for cast-iron 


hi 


i) 


ul 








cast-iron bearings were in use in every fac- 


tory for which the engines were made. Of 
course the cast-iron shafts did sometimes 


break, usually just about inside the neck 
bearing; but this, of course, is a common 
enough fault of wrought or even steel shafts, 
and was as likely as not due to the error in 
making necks smaller than the next contigu- 
ous portion of the shaft. The necks of en- 
gine shafts ought to be larger than the ad- 
joining part of the shaft; not smaller, as is 
the usual custom. 

Nothing is simpler than to cast a sound 
shaft of iron. Cast horizontally there is, as 
in all castings, the danger of one side of the 
shaft being much less sound than the other. 
We always cast them vertically, and so ob- 
tained at one end of the shaft a very great 
compression, and at the upper end a suffi- 
ciency of head could always be used to get 
sound casting and receive all air bubbles 
above the portion to be used. Otherwise my 
notes are not very clear. I believe they were 
usually cast about parallel, and simply turn- 
ed down at the necks, and having little or no 
middle swell for the wheel. Of course for 
single engines the wheel swell was at or near 
oneend. Of course a shaft for casting end 
up can be moulded horizontally, the whole 
mould being put upright in the pit, and 
rammed up in sand to take the pressure, 
which would otherwise burst the mould, a 
shaft twelve feet in length exerting a fluid 
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In cotton machinery the beaters or scutch- 
ers, Which revolve at a high velocity, have 
the journals fitted with cast-iron collars, and 
these revolve on cast-iron with perfect satis- 
faction. 

Apart from the excellence of the cast-iron 
bearing, it is worth noting, that a 
cast-iron shaft or spindie will run far better 
ona gun-metal bearing than will a shaft of 
wrought-iron. 

When I was first apprenticed, the days of 
30-pound steam boilers were about closing, 
old slow-speed engines of the Boulton and 
Watt, or rather Fairbairn stamp, were looked 
upon as getting played out, and piston speeds 
of 300 and 350 feet were becoming voted 
slow; but L assisted to speed up a pair of 
large beam engines of eight feet stroke to a 
piston velocity of about 420, which was 
looked on as pretty good, and it scared the 
owner to see these large engines move off at 


also, 


their new speed, the old speed having been 
about 280. Now in all the old beam engines 
the crank-shafts were made of cast-iron, and 
I need hardly say how very much cheaper a 
-ast-iron shaft is than one of wrought-iron. 
Not only were they cheaper by far, but 
very much better also, for they did not flute 
and score in the necks like wrought-iron, and 
we are all familiar with the appearance of a 
wrought-iron neck of long standing, or rather 
running. The bearings were gun-metal, just 
as With wrought-iron, though I could never 


see why the ‘‘ brasses”’ should not have been 


of cast-iron also, ina district where so many 


pressure per square inch of quite forty 
| pounds to the square inch, including head or 
riser, on the lower end of the mould. 

Is there any good reason why many shafts 
|and spindles should not be sleeved in cast- 
iron? In cotton carding engines, cast-iron 
sleeves on the ends of rollers run better on 
brass than the wrought-iron ones, and it is 
most probable that the bearings of many 
score scutchers in New England will be 
|found on inquiry to be of cast-iron, as they 
jare with us. Why the excellent wearing 
qualities of cast-iron for rotating bearings 
has not been more generally recognized is 
| difficult to understand, in face of the many 
examples of straight rubbing surfaces, such 
as guide blocks on cast guides, pistons in 
cast cylinders, slide valves on cast faces, and 
the many sliding parts of a lathe and other 
machine tools, not to mention toothed wheels; 
and nothing runs better than a cast-iron ec- 
centric sheave ina cast-iron strap. In fact, 
there are thousands of examples always be- 
fore us of the immense superiority of cast- 
iron, but we persist in using wrought-iron, 
even when not compelled by considerations 
But why cast-iron should be al- 
lowed to hold steam in contact with much 
water of equal temperature is past finding 
out. W. H. Boorn, 


of safety. 


A Suggestion About the World's Fair, 
Editor American Machinist : 

I received last week, in common I suppose 
with other members of the American Society 





of Mechanical Engineers, a circular containing 
suggestions for an Exhibition Building for 
the proposed celebration of the discovery of 
this continent in 1492. As to the proposed 
plan Ihave little to say, except to refer to 
Prof. Sweet’s letter in the AMERICAN MACHI- 
NIsT, and his comment, that ‘‘ bigness” 
neither implies magnificence nor beauty. 
Such a dome as is suggested would probably 
be the most expensive way of covering in an 
area for Exposition purposes that could be 
devised. There is, however, another point 
to which I wish to call the attention of the 
readers of the AMERICAN MACHINIST, and 
that is the suggestion of my friend, Edward 
Atkinson, to the New York Herald, to have 
the proposed Exposition show the progress 
made in the arts and sciences, from the time 
of Columbus to the present time, and I would 
enlarge on Mr. Atkinson’s suggestion in this 
way: Let the Exposition show, if possible, 
not only the total advance, but the various 
steps in its progress, and especially those due 
to American inventors. For instance, in the 
cotton industry, begin with Whitney’s gin, 
some early example of which can, no doubt, 
be secured, and come down with all the im- 
provements to date. Show Aza Arnold’s di- 
ferential motion, usually wrongly credited 
to Henry Houldsworth, who took out the 
English patent, as applied to the roving 
frames, the ring spurring frame, the rabbette 
spindle, the Mason mule, Whipple’s cloth 
shear, etc., etc. 

Show the growth of the locomotive en- 
gine, with all the American improvements 
on that, the progress of machine tools, up to 
the work of Pratt & Whitney or Brown & 
Sharpe, and so on through all the great 
branches of mechanical industry, and begin 
about the matter in season, before all the 
-arly examples are sent to the cupola or the 
scrap-heap. 

Almost all these things will fall within the 
range of the present century, without going 
any further, but our English cousins might 
be called upon to send us some things, half a 
century older, such as one of Boulton & 
Watt’s old engines; I remember seeing one at 
Lowmoor in 1850, and we could compare 
with the Compound Automatic Corliss of 
to-day. 

In firearms, we might trace the successive 
steps from the arquebuse of the days of 
Columbus to the Colt or Remingtou maga- 
zine, and the American tools for gun-making 
and rifling would be an important feature. 
In fact, it is not worth while to attempt to 
enumerate the various improvements of all 
kinds which we might collect, and first and 
foremost, perhaps, should be put agricultural 
machinery. 

There are hundreds of minor inventions be- 
sides. The Merrimac Co. of Lowell might 
show the original Pentagraph engraving ma- 
chine, now largely used by calico printers, 
the invention of Milton D. Whipple, and the 
Middlesex Co. can show the original ma- 
chine of the same inventor for twisting the 
fringes of shawls. 

It has seemed to me that the AMERICAN 
MACHINIST was a good medium through 
which to make these suggestions, and I 
therefore send them to you. 

Sam WEBBER. 





—— re 
Universal Mitering Machine. 


We present with this an engraving showing 
the construction of an universal mitering 
machine, made by the Fox Machine Co., 
Grand Rapids, Mich. The machine, which 
is designated by the makers the ‘‘ No. 4,” is 
designed for both mitering and trimming, the 
miter gauge being moved to and from the 
knife by a parallel movement, and automati- 
cally locked in any position. The miter 
gauge carries a stop for gauging the length 
of the moulding to be cut. By removing 
two thumb screws, the miter gauge can be 
quickly removed, and the central post which 
supports the squaring gauge placed in _posi- 
tion. These gauges are so arranged that 
the edge next the cut made by the knife is 
always a shearing one, in whatever position 
they may be placed. This makes the 
machine answer equally well for either 
trimming or mitering square or at any 
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triangle, firmly braced, and with long bear- 
ings well fitted and gibbed to the frame of 
the machine, makes a firm support for the 
knives, and causes them to ina true 
plane. 

Motion is given to them by means of a 
lever and a pipion, which latter rolls between 
two racks, one of which is located on the 
frame, the other on the carriage. This gives 
an equal and effective leverage at all parts of 
the stroke, and works with little friction. 
The steel bed-plates, which form a shear 
cut with the knife, are fitted into the bed, 
which, being adjustable, can be elevated next 
to the knife, thereby making an under cut on 
the moulding—a valuable feature on some 


move 


classes of work. The machines are also 
made for making cuts of special shapes. 
——— Te 


There is Nothing to Back It. 


There has recently been considerable loose 
talk by the daily press in regard to the ex- 
amination of engineers for service under 
United States license laws. It has been as- 
sumed that because an examiner has retired, 
and the examination of candidates has tem- 
porarily been in the hands of Supervising 
Inspector Starbuck, that the business is not 
properly attended to. As a matter of fact, 
Mr. Starbuck is an engineer by virtue of 
having graduated as such from one of the 
very foremost schools in the country; and as 
a manufacturer he has for years built and 
placed engines and boilers, both stationary 
and marine. We write this merely in the 
interest of justice, and against loose talk that 
does not center on any single point. There 
is nothing that we can see to back of incom- 
petency—that is, nothing that comes under 
the head of, square dealing—and it is an in- 
jury to the service. 





a 
A Dubuque (Ia.) dispatch says: The 
lead mining industry in this region has 
been in a comatose condition for some years, 
but a discovery made yesterday at Sinsin- 
nawa Mound has caused 
the business. 


new excitement in 
Three miners have been pros- 
pecting for some time on a farm about two 
miles north of Sinsinnawa Mound. While 
following an old lead. one of the men struck 
a blow with his pick which opened up a 
save. It was fully excavated, and a chamber 
about twenty-two feet square was disclosed. 
It was filled with chunks of native 
galena, almost pure, some as large as water 
buckets. The three miners are jubilant, and 
expect to make further discoveries. A num- 
ber of other miners are leaving to prospect 
in the same region. 


great 


———— ae = 

We receive many inquiries from mechanics 
in relation to engaging themselves to go to 
Mexico or South America to work at their 
trades, There are, no doubt, sometimes good 
positions secured in this way, but a good 
deal of judgment should be exercised in 
accepting offers of such There 
are plenty of unprincipled men who, for a 
consideration, will engage men to go to these 
countries, and when they get there they find 
things anything but as they were represented 
to be. The moral is: Always work in such 
matters with your eyes open, and before you 
go toa strange country find out something 
about it. Doing this will often save a good 
deal of future trouble. 


positions. 


ee 
The labor men of Brooklyn, N. Y., have 
come to the conclusion that it would be a 


good thing to have a man in the board of 
aldermen who knows something about the 
requirements of the city in the way of 
plumbing and sewerage, hence they have 
determined to support such a candidate. It 
would be a good idea if men were generally 
put forward for public positions who knew 
something about the duties pertaining to 
these positions; but that would not be pol- 
itics. This move of the Brooklyn labor men 
may be a good one in an educational way. 
: om. 

Just now the great coal operators of the 
West seem willing enough to bring about a 
settlement of their differences with their 
workmen. Mr. Scott appears to have reced- 


with any organization—and is now willing 
to bring about a resumption of work on 
some sort of terms. 

——_~o- 


Foree, Motion and Work. 
By PEDRO. 
SECOND PAPER, 


UNIFORM MOTION, 


Having considered some of the elementary 
principles of motion in general, we will now 
study the laws of uniform motion. What is 
uniform motion? We have seen that the 
velocity of a body is the distance it moves in 
one minute. If this distance is the same for 
every minute while the body is in motion, 
then the motion is said to be uniform, or the 
body moves with a constant velocity. Let us 
take the ball again as an example, and sup- 
pose that it is moving from A towards £, 
Fig. 1, with a velocity of ten feet. Its 
velocity being ten feet, it will move from A 
to B, a distance of ten feet, in the first min- 
ute, and, its velocity being uniform, it will also 
move ten feet during the second minute 
from B to C, ten feet in the third minute 
from C to D, and ten feet in every other 
minute while it isin motion. It is evident, 
then, that the whole distance the ball passes 
over, from A to #, in any given time, is as 
many times ten feet as there are minutes 
(including fractions) in the time that the ball 
has been moving; hence, if we represent the 
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velocity by v, the time during which the 
ball moves by ¢, and the space or distance 
passed over in the time ¢ by s, then 

hase pies wainieeeniene 4a ot, 

That is, if we know the velocity and the 
time during which any body moves, then to 
find the space it moves over in that time: 

RuLeE 1. Multiply the velocity by the time; 
the product will be the space passed over. 

Exrample.—lf a train moves with a speed 
of % of a mile a minute and it is on a steady 
run of two hours, or 120 minutes, what is 
the distance traveled ? 

Distance s = } X 120 = 90 miles. 

From equation 1 we deduce at once the 
following : 


Bi eax nara ipte\auat ies Unie = : 
t 
RuLE 2* Given the space and the time 


during which a body moves, what is its 
velocity ? Divide the space by the time ; the 
quotient will be the velocity. 

Example.—A train makes the run of 90 
miles in two hours; what is its speed ? 


’ 90 = ; 
Speed > = —— = 45 miles an hour, or 
90 : , 
» = — = fof a mile a minute. 
120 
Again, from equation 1 we get 


Oe res Cane eee t= * 


“ 
Rue 38. Given the velocity and the dis- 
tance a body moves, how long will it take to 
travel that distance ? Divide the space by the 
velocity; the quotient will be the time re- 
quired. 

Example.—A train travels 200 miles with a 
speed of 40 miles an hour; how long will it 
take to make the run ? 

200 
40 

These rules apply to a body moving in a 
curved line of any form, asin Fig. 2, as well 
asa straight line, as in Fig. 1, the distance 
always being measured along the line or 
path of the body as it is called. 


Time ¢t = 5 hours. 


* These rules are simply 
operations indicated in the 


explanations of the 
preceding formulas 
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A Decimal Association. 


We think no one who has ever madea 
comparison between our American decimal 
system of money and the British system of 
pounds, shillings and pence, can have failed 
to be impressed with the vast superiority of 
the former in point of simplicity and the 
convenience of making computations. 
There are, of course, plenty of people in 
Great Britain who fully appreciate this 
superiority, and are aware of the great ad- 
vantages of decimal systems generally; and 
these people have recently formed there a 
Decimal Association, the object 
bring about the adoption in Great Britain of 
a decimal system of notation in money, 
weights and measures. We do not under- 
stand that the association favors the French 
metric system particularly, though that is, 
of course, a pure, consistent and complete 


being to 


decimal system, but it seems to favor rather 
the introduction of such systems by taking 
a value or magnitude already in use, and 
dividing or multiplying this by tens, hun- 
dreds, etc., the unit retained being chosen 
with a view to causing the least possible in- 
convenience. For a number of years past 
there have been spasmodic efforts to attract 
public attention, in Great Britain, to the de- 
sirability of introducing decimal systems, but 
nothing has so far come of it. That consider- 
able interest has at last been aroused in the 
question, however, is shown by the fact that 
a pamphlet, in which the plan of Mr. R. T. 
Rohde is set forth, has met with a very 
favorable reception, more than 130,000 copies 
having been sold 

Mr. Rohde proposes that the British sover- 
eign be retained as the standard coin of the 
country, but instead of being divided into 
shillings and pence, as at present, it be divid- 
ed into five dollars British sterling, each dol- 
lar being: divided into one hundred cents, 
each of which will, of course, very nearly 
equal the present half-penny. 
Now if things could be so arranged as to 
make such a British sovereign equal to just 
five U. S. dollars instead of $4.87, a con- 
siderable benefit would result to the com- 
mercial and manufacturing interests of both 
countries, though none would appreciate the 
value of the arrangement more than our 
American school children. Of course we 
do not give all that Mr. Rohde proposes with 
regard to coinage, but only the main features. 

In the department of weights he proposes 
to use a uniform standard of 100 pounds 
avoirdupois, containing 7,000 troy grains, as 
at present, but divided into decimal parts, as 
100ths, 1,000ths and 10,000ths. For linear 
measure his proposal is to retain the foot at 
present used, but to divide it into 100 parts, 
ten of these parts making one decimal inch, 
and therefore, of course, ten of these decimal 
inches making one foot. The squares and 
cubes of this foot, with decimal multiples and 
subdivisions, may be used for area and solid 
As u measure of capacity he pro- 
poses to use, as a ‘‘ decimal pint,” a vessel 


contents. 


which will hold one-tenth of the imperial 
gallon, or one pound of distilled water at a 
temperature of 60 degrees Fahrenheit ; this 
measure being again divided into 100 parts, 
each equal to .01 of a pound of 
water. 


similar 


So far as we can see, this plan, or a similar 
one, would come so near realizing all the 
practical advantages of the metric system, 
that it would scarcely be worth while to talk 
of the difference. And its adoption would 
be attended with only a small fraction of 
the disarrangement and loss which would 
attend the introduction of the metric system. 
In fact, it unlikely that the bene- 
fits derived from such a change would be 
a full compensation to most of those helping 
introduce it. We are inclined to think 
that, instead of retaining the foot as at pres 
ent, and enlarging the inch to make ten 
inches to the foot, it would be better to re- 
tain the inch as it is and reduce the foot to 
make it contain ten of the present inches. 
This would make all dimensions expressed in 
inches have the same value as now, and it is 
probable that the vast majority of dimen- 
sions are, at present, given in inches and 
fractions of an inch, 


is not 


to 











For practical reasons, which we have _ be- 
fore explained, we do not think the general 
adoption of the metric system is practically 
possible, though it must be admitted that, 
considered simply by itself, and without 
reference to the difficulty of introduction, it 
is an admirable system. But its advantage 
lies principally in the fact that it is a purely 
decimal system, and, if a decimal system 
can be introduced which will not require the 
abandonment of the principal units now in 
use, it is certainly worth while to inquire 
if it would not be well to have the tendency 
in that direction if possible. Americans, 
who have every opportunity for seeing the 
advantage resulting froma decimal system 
of coinage and money, should be the last to 
resist its introduction in other departments, 
when it can be shown to be practicable to 


do so. 
—__+-+ —_—_ 


After a long fight, the Third Avenue Rail- 
road Company has received permission to 
move its cars by means of a cable instead of 
by the use of horses. Just why it has taken 
so long to secure this permission is one of 
the things that the uninitiated are not likely 
to find out. It has been apparent for some 
time to every one who has given the subject 
any thought, that horse-power on railways 
must way some other means of 
propulsion, but the authorities in most cities 
seem inclined to make the change trouble- 
some to the railway companies. Still, the 
horses must go. 


give to 


a ae 

Several workmen were sent from the Wool- 
wich Arsenal (England) to France to report 
upon, amongst other things, the condi- 
tion of working men there. One of these 
workmen has reported upon the condition of 
the men at the French Arsenal. The work- 
men there, according to his report, receive 
8, 9, and 10 pence per hour (16, 18 and 20 
cents), and double time for overtime. 


They 
are allowed to sit down, and to smoke while 
at work, the opinion being that this is advan- 
tageous. A very good condition is shown 
for the French mechanic. 

— — ogpe — —— 

There are extensive strikes and rumors of 
strikes in Europe. The latest is the outcome 
of astrike of the dock laborers in Rotter- 
dam, the strike extending, as in London, to 
the trades and amongst other laborers. 
Everywhere there appears to be a feeling 
amongst workingmen that they are not get- 
ting their share of the products of labor, and 
this feeling finds expression in strikes, which 
are, to say the best, very clumsy and unsatis- 
factory means of settling labor disputes. 


=> 

When people get out of their sphere they 
sometimes come to strange conclusions. An 
example of this was a recent verdict by a 
Chicago jury to the end that a certain man 
killed another one with a specified revolver, 
although it was demonstrated that the ball 
that did the killing was about an eighth of 
an inch larger than the bore of the revolver. 


ape 


According to the anti-trust law which re- 
cently went into effect in Missouri, the Sec- 
retary of State is authorized to bring suit to 
revoke the charter of any company entering 
a trust; and he is authorized to require every 
company in the State to answer certain ques- 
tions as to whether or not they belong to a 
trust. 





aA Snes 

It is quite a serious thing to keep the rail- 
ways in Australia free of weeds, the cost of 
doing so being estimated at about $80,000 
per annum. Recently a machine has been 
devised for doing this work. It is said to 
work satisfactorily, and to save a good deal 


of money. 
a -_-:- 


There appears to be a general move for an 
Nearly al] 
kinds of manufacture is, so to speak, boom. 
ing there, and increase in wages will help the 
boom. 


increase in wages in England. 


- + MBBS 


Now there is a scheme to build a tower 
mainly of gas pipe, for the 1892 exhibition’ 
that shall exceed in height the Eiffel tower 
What a silly scheme it is, to be sure! 
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Save the Park. 


The Site Committee of the World’s Fair 
appear, at this writing, determined to take 
part of Central Park for the exhibition. In 
coming to this conclusion, we think the com- 
mittee makes a serious mistake. Already the 
idea that part of the people’s playground is 
to be sacrificed, has dampened the ardor of a 
good many New Yorkers, so far as the fair 
is concerned. The people have seen the 
Battery Park and City Hall Park taken piece- 
meal, and the feeling is strohg that Central 
Park shall be preserved. If the cutting up 
process is begun it will very likely continue ; 
this is the argument, and it is sound. 

Whatever may be said to the contrary, such 
part of Central Park as is taken for the fair— 
and it will be a generous slice—will be sub- 
stantially lost to the people of this generation 
Trees will be destroyed, that cannot be re- 
placed in years, and the grounds will be 
otherwise disfigured. Then there will be 
permanent buildings that will forever reduce 
the pleasure area. 

If there were noavailable location, without 
intruding upon the park grounds, there 
would be some excuse for considering them 
as a site. Even then we believe it would 
be better to let the fair go elsewhere than 
to steal any part of the park. The fair is a 
thing of afew months ; the park is, or should 
be, a thing of forever. 

But there are other sites entirely available, 
and the proposition to desecrate the park is 
one that would never be tolerated elsewhere 
than in this country. It has been urged that 
this has been in Paris. There is no 
ground for such assertion. The Champ de 
Mars is just what would be understood by 
the name—a place for maneuvering the army 
of France. Originally it was little better 
than a desert—a sandy stretch of unbeauti- 
fied soil. When the exposition is through it 
will be better for its purpose than ever, the 
buildings that will be left standing being re- 
quired for military use. 

It is scarcely more than natural that the 
Site Committee should look at the matter of 
despoiling Central Park differently from the 
majority of the citizens of New York. This 
committee is made up of very estimable 
men, but they are mainly men who have lit- 
tle interest in Central Park as a breathing 
place—all too small—for the multitude; men 
who, when the city gets uncomfortable, go 
elsewhere. People entirely differently cir- 
cumstanced seldom look at things through 
similar eyes. 

If the park ground is selected, the gentle- 
men of the committee have no assurance that 
they can deliver it. Existing laws prohibit- 
ing the use of these grounds for any such 
purpose must first be repealed, and there is 
no certainty of bringing about the legislation 
necessary to that end. If the committee 
finally conclude to include part of Central 
Park in the site, an element of doubt will be 
introduced that will delay preparation for 
some time, and antagonism will be engen- 
dered that will prevent much co-operation, of 
which there cannot be much. As we 
have before intimated, we believe it would be 
better for the material interests of New York 
that the fair be held in Chicago, than that the 
precedent of slicing up Central Park be es- 
tablished. 
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Railways in China. 

Those who interest themselves in the 
ing of railroads in China are apt to encounter 
difficulties of an entirely different character 
from those encountered by projectors of simi- 
lar enterprises in this country. 

Some time ago, after the completion of a 
few miles of road in the Celestial Empire, 
work upon an extension was stopped because 
the conservatives had convinced the emperor 
that a fire which had taken place in the im- 
perial palace had been caused in some super 
natural way by the building of the road, and 
that if the business of building railroads were 
to proceed there was no telling where the end 
of such distressing calamities would be. The 
anxiety of the European nations to introduce 
railroads into China was explained upen the 
very ingenious theory that railroads had 


build- 





proven so productive of national calamities 
of various kinds in Europe that it had been 
found necessary to tear them up; and it was 
the discarded material and rolling stock of 
these abandoned roads which the barbarous 
Europeans were trying to unload upon 
China. 

There was arumor to the effect that the 
real cause of the fire in the imperial palace 
was the fact that an accounting had been 
valled for regarding vast stores of furs and 
other valuable articles belonging to the em- 
peror, of which no inventory had been taken 
for years, and a large part of which had mys- 
teriously disappeared. And as they have an 
uncomfortable fashion of killing thieves ina 
very barbarous manner in China, especially 
when the emperor suffers by the stealing, it 
will be conceded that it was necessary that 
something should be done. The fire de- 
stroyed the storerooms in which these goods 
had been stored. Whether there was any 
truth in this rumor or not, it seems that the 
influence of the conservatives must be now 
upon the wane, for it has recently been or- 
dered that several railroads shall be at once 
built in the empire. Were it not for the fact 
that the government will probably own and 
control these roads, the men who came so 
near getting caught in their fur-abstracting 
operations, might come to this country and 
take a few lessons in railroad stealing, after 
which the stealing of furs would probably 
be regarded by them as rather an insipid 
occupation. 

eam: = 


Taxation of Manufacturers, 
The town of Woodbury, N. J., has re- 
cently voted to exempt from taxation man- 
ufacturers who have $25,000 invested. It 
seems to us that this action simply shows 
that there are some rather short-sighted peo- 
ple in Woodbury. Twenty-five thousand 
dollars invested in manufacturing enterprises 
in Woodbury might be just as_ beneficial to 
the town and its citizens, if put into four or 
five small manufacturing enterprises, as it 
would be, if put into one larger one, and 
when the chances of several of the smaller 
establishments growing large ones is 
considered, it is questionable whether, if any 
discrimination were to be made, itshould not 
be in favor of the smaller ones. Many of 
the largest and most successful manufactur- 
ing establishments in the country to-day were 
started with an investment of much less than 
$25,000, and in fact some that we could men- 
tion whose fame is world-wide, and who are 
a credit not only to the towns in which they 
are located, but to the whole country as well, 
were started with little else as capital, besides 
the skill, intelligence and determination of a 
couple of young mechanics. Woodbury, or 
any other town, is better off with a few such 
enterprises, than with one large one, 
ever desirable the latter may be ; 
course we do not under-estimate the value of 
the large one. There is no reason whatever 
in the custom among towns which exempt 
manufacturers from taxation, of specifying 
the amount of capital which must be invested 
or the number of hands which must be em- 
ployed. If manufacturers are a desirable 
thing at all, then small ones are as desirable 
in proportion to their size as the large ones, 
and as the taxes which.can be collected from 
them, are also presumably in proportion to 
the investment, we utterly fail to see the logic 
by which it is maintained, that it is a good 
thing to tax the one, and exempt the other. 
We believe it is a good thing fora town to 
exempt manufacturers from taxation, not for 
aterm of years only, but permanently, and 
not the large establishments only, but all of 
them. And after thisis done we suggest that 
it would be a pretty good thing to consider 
the propriety of exempting the homes of the 
workmen also. Then if the revenue from 
taxation should be likely to fall below the 
amount required, it well, when 
looking about for something to tax, to con- 
sider the words of one of the largest manu- 
facturers in the country, Mr. C. O, Pillsbury, 
the owner of the famous flouring mills of 
Minneapolis. Hesaid recently: ‘‘ I am bitterly 
opposed to this system, which is too common 
now, of the real estate speculators, who do 
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nothing to improve a city, making fortunes 
out of what others have done. Take a Jot of 
ground in this city [Minneapolis], and let me 
put a $1,000,000 mill upon it, and it would 
increase the value of every piece of real 
estate in the city. Who reaps the benefit ? 
The man who holds vacant lots in the city, 
and drives workingmen out four or five miles, 
where land is cheap, to build their houses. 
The man who built the mill, instead of reap- 
ing any benefit is taxed for all this improve- 
ment, which has benefited his neighbor, the 
real estate dealer; but the latter has the low- 
est taxes, and can wait until he pleases; he 
is sure to make money.” 


eg PIONS ano) 
(pues SERS 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods, 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initials nor loca 
tion will be published. 


(863) A. R., Philadelphia, Pa., asks for a 
cut of a compound or triple expansion marine 
engine. A.—You will find illustrations of a triple 
expansion marine engine in our issue of Nov. 24, 
1888. 


(864) S. H. P., Ft. Scott, Kans., asks: Will 
you please advise of the method used in railroad 
shops for case-hardening crank-pins made of iron 
and mild steel? A, -See answer to question 263, in 
our issue of June 27, 1889. 


(3865) G. R. F., Taunton, Mass., writes: 
Will you kindly put me on the track of the most 
practical method for producing a heat for soldering, 
such as can be produced with gas and wind? I 
cannot obtain gas, and want something to take the 
place of it in soldering. A.—Use a spirit lamp and 
blow-pipe or a gasolene burner. 

(866) G. F., Philadelphia, asks: Is it pos- 
sible to put oxygen under a pressure of 130,000 
pounds? A.—It may be possible todo so, but we 
do not know of such a pressure having been at 














tained. Prof. Tyndall states that Watterer, of 
Vienna, in experimenting on the liquefaction of 
oxygen gas, subjected it to a pressure of 1,354 


atmospheres, which would be 20,810 pounds. 


(867) W. C. O., Yonkers, N. Y., asks: 
Can you give me the name and address of the mak- 
ers of a shell boiler with cylindrical internal fire- 
box and combustion chamber, with drop water 
flues in the combustion chamber? I think I have 
seen it illustrated in the AMERICAN MACHINIST. A, 
—We presume that you refer to the Kingsley boiler, 
illustrated in our issue of Nov. 10, 1888. These 
boilers are manufactured by Kingsley Steam Boiler 
Manufacturing Co., Washington and Water streets, 
Brooklyn, N. Y. 


(368) C. F. B., Newark,N. J., 
the back of the teeth or “land ”’ of taps remain the 
same diameter as that of the cutting edge, or 
should it be reduced in size (or backed off) in order 
to give clearance? A.—It depends upon what the 
tap isto be used for. Machine taps, by which is 
meant all those which are used in a machine, such 
as a nut tapper, should be backed off; but it is not 
usual to back off hand taps, partly because they 
will do more accurate work if not backed off, and 
partly because, when turned backwards in the hole 
to take the tap out, as hand taps usually are, the 
chips get into the small openings made by the back- 
ing off, and make trouble. 


(869) H. H., Anderson, Ind., asks: Is the 
use of natural gas in malleable iron furnaces a 
Please name books in which the kind of 
iron used is given, and the process explained in 
detail. A.—There should not be any difficulty in 
using natural gas for making malleable cast-iron 
and steel castings, although we do not know of 
any manufacturers who are favorably situated for 
using natural gas forthis purpose. You will find 
the kind of iron and the described in 
Materials of Engineering, Part 2, by R. H. Thurston; 
published by John Wiley & Sons, New York. 
furnaces are ina treatise on Iron and 
Steel, by W. H. Greenwood ; published by Cassell & 

»., New York. 

(870) A. L., New York City, writes: 
Please inform me which is the best acid or liquid to 
use for soldering cast-iron. A.—The process is very 
much the same as soldering on atinned surface. 
If the part of iron to be soldered is cast-iron that 
is hard or thin, it should be polished on an emery 
wheel and made clean and bright; then dip it in 
potash water, after which dip it for an instant 
in clear water, and wash it quickly with undiluted 
muriatic acid of the ordinary strength ; 
with powdered rosin and solder made from half tin 
and half lead. This must be done quickly, 
the surface has time to dry. 
File the surface clean and wash as before; wipe it 
over witha flux made of zine dissolved in 
muriatic acid until it is surcharged, or isa saturated 
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solution, and has been diluted with its own quan- 
tity of water; then sprinkle powdered sal-ammoni- 
ac on it, and heat it on acharcoal fire until the 
sal-ammoniac smokes; dip it into melted tin, and 
then remove and rap off the surplus tin. 


(871) E. L. S., Marshfield, Oregon, writes : 
Please give me the area of a steam port for a steam 
engine cylinder 4 inches diameter, 6 inches stroke, 
250 revolutions per minute. Also give the size of a 
propeller wheel which would be most effectual for 
speed with a pair of engines as given above—steam 
pressure 150 pounds. A.—Area of each steam port 
should be about one square inch. A screw propel- 
ler should always be immersed, therefore its diam- 
eter will depend on the draught of water at the 
stern of the vessel. Generally the diameter of the 
propeller is made as large as the draught of water 
will allow. The draught of water at the stern of a 
boat suitable to your‘engines will probably be about 
three feet; hence a propeller two feet three inches 
in diameter will be about as large as you can use. 
The pitch should be about three feet six inches; 
number of blades, two. 


(8372) W. M. B., Meadville, Pa., asks: 
Where, in this country, can I procure ‘‘Aspinall's 
Enamels,” which are so much advertised and used 
in England, or is there anything similar manu- 
factured here? A.—It seems to tis that the best 
way to ascertain whether these enamels are sold 
here is to write to the manufacturers whose adver- 
tisement you have seen, and ask for the address of 
their agents in this country; enamels are out of our 
line, and we are unable to answer otherwise. 2. I 
wish to do a little blacksmithing and smelting. 
Can you give mea plan for making a suitable fire- 
place on which I can obtain sufficient heat with 
natural gas? A.—We have not on hand any illus- 
trations of small forges suitable for natural gas. 
The Phoenix Iron Works in your city use natural 
gas for forging, where you will probably see the 
kind of forge suitable for your purpose. 


(378) Oil, Harrisburg, Pa., asks: How 
many gallons of crude oil will it take, if prop- 
erly burned, to make the same amount of 
steam as 100 pounds of coal will do? A.—It is 
claimed that 22 pounds of water at and from 212 
degrees have been evaporated per pound of oil 
burned. Assuming that 11 pounds of water at and 
from 212 degrees is a fair evaporation per pound of 
coal, then it will require 50 pounds of crude oil to 
evaporate the same amount of water that can be 
evaporated with 100 pounds of coal; and 50 pounds 
of crude oil is equal to about 6.8 gallons. 2. What 
size and height of chimney will be required fora 
return flue boiler having twenty-six 3%-inch flues 
10 feet long? A.—The size of chimney will depend 
on the amount of coal to be burned, of which you 
say nothing. Assuming that 130 pounds of coal are 
to be burned per hour, then you will need a chim- 
ney about 18 inches square and 40 feet high, 
(874) E. E. M., Chicago, Ill., asks: What 
force will be required to produce a compression of 
one inch in a helical spring made of 44 inch round 
steel? The spring is 5inches long, coils &% of an inch 
apart; diameter from center to center of steel bar 
composing the spring, 144inch. Please give formula. 
A.—In this spring there will be thirteen free coils, 
consequently each coil will be compressed 7, of an 
inch, or, in decimals, we have .077 of an inch nearly. 
The weight or force which will compress one coil— 
that amount may be found approximately by the 
following formula: 
Ex DAxC 

as 
in which wis the weight in pounds; #, the com- 
pression of one coil; @, diameter from center to 
center of steel bar composing the spring in inches; 
D, diameter of the steel bar in ¥; of aninch; C,a 
constant, which, from experiments, may be taken 
as 22. Substituting the numerical values for the 
letters in the formula, we have : 


w= 


OTK AX RW OT X AX AK AKER 
== 1.258 _ 1.25 X 1.25 X 1.5 - 
ping = 222.2+ pounds, 


which is the weight required to compress one coil 
y; of an inch, or to compress the whole spring 1 
inch. Of course this is only an approximation; the 
quality of the steel and the manner of tempering 
the spring will affect the weight which the spring 
can support. 


(875) Rex., Mich., writes: Please give me 
the distance at which I must place the safety valve 
weight on the lever so that my boiler will blow off 
at 90 pounds. I can find no rule at hand at present. 
The weights and dimensions are as follows : Weight 
of ball, 84 pounds; weight of lever, 1244 pounds; 
the lever of uniform width and _ thickness 
throughout. Length of lever, 46 inches; weight of 
valve 2% pounds; distance from center of valve to 
fulcrum, 25, inches; diameter of valve 4 inches. 
A.—Let L represent the distance from the fulcrum 
to the center of the weight; B, the distance in 
inches from the center of valve to fulcrum; A, the 
area in square inches of the safety valve opening; 
P,the steam pressure in pounds per square inch; 
W», the weight of the safety valve; Ws, the weight 
of the safety valve lever; C, the distance in inches 
from the fulerum to the center of gravity of the 
lever; and W, the weight of the safety valve 
weight. The rule for finding the distance Z can 
be expressed by the following formula: 

(P x A XK B) — (We X B) — (Ws X C) 
L= ; ; 
W 
The area of asafety valve opening 4inches diam- 
eter is 12.56 square inches. Since the lever is of 
uniform thickness and width throughout, the 
center of gravity will be in the center of the lever. 


is 


hence C = 23 inches. Now, substituting for the 
letters in the formula their numerical values, we 
have 


(90 X 12.56 X 2.625) — (2.5 X 2.625) — (12.5 X 28) 
L= ; 
84 
hence 
_ 2067.3 — 6.5625 — 287.5 


4 = $1.82 inches, 


say 31% inches, which is the distance from the ful- 
crum to the center of the weight. In the fore- 
going we have assumed that the given diameter of 
the safety valve is the diameter of the safety valve 
opening. If we are wrong in this assumption, 
then substitute for 12.56 the area of the safety 
valve opening, and proceed as before. 


** Practical Drawing.”’ By J. G. A. Meyer. The 
above series of articles,now running in the AMERICAN 
MAcurInisT, should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including August 29, 1889 issue, 84 arti- 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun- 
try or Canada at 5 cents each. “AMERICAN MACHIN- 
Ist PUBLISHING Co., 96 Fulton st., New York. 

** Modern Locomotive Construction.’’ By J.G. A. 
Meyer. The above series of articles, now running 
inthe AMERICAN MACHINIST, are attracting the at 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 98 articles 
have thus far appeared up to and including the 
August 22, 1889 issue. Copies containing these articles 
sent by mail to any part of the U. S. or Canada, at 5 
cents each AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton st., New York. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Thursday for the ensuing week's issue. 











Gear wheels and g-cutting. Grant, see adv., 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc., J. B. Roney, Lynn, Mass. 

‘*Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 

Drop Presses, Punches and Shears. Williams, 
White & Co., Moline, Ill., manufacturers. 

R. Dudgeon, 24 Columbia st., New York. Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

Ice and Refrigerating Machines, 131 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, IL. 

Long & Short Hob Taps, Stove Bolt & Bit Brace 
Taps. M’f’d by S. W. Card & Co., Mansfield, Mass. 

For drawings or special designs communicate with 
Arthur L. Stevens, Mech. Eng., 11 S. 9th st., Phila. 

**How to Keep Boilers Clean.’ A 96-page Ka 
mailed free by Jas. E. Hotchkiss, 190 Liberty st., N.Y. 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N. Y. 

Prestoline & Prestoline Paste, for cleaning & pol- 
ishing metals. 8S. A. Smith, 23 8S. Canal st., Chicago. 

Iron Planers from 16” to 36’ wide by any length. 
H. C. Pease & Co., Worcester, Mass, 

R. G. Du Bois, 715 11th St., Washington, D.C. 
Procures first class patents on inventions. Write. 

Castings for small and medium sized vertical en- 
gines. Humphrey’s Foundry, Bellefontaine, Ohio. 

For the latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Ill. 

The best emery wheel made is the ‘** Norwich.” 
For particulars send to Montgomery & Co., 105 
Fulton st., New York. 

Send $1 for Catalogue D, Fine Tools and Supplies. 
Over 550 pages. Fully illust’d. Free when $10 worth 
goods are ordered. Frasse & Co., 92 Park Row, N. Y. 

Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See Sept. 12, p.13. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
~ pumps, acid blowers, filter press pumps, etc. 

Split Pulleys at low prices and of same strength 
an appearance as Whole Pulleys. Yocum & Son's 
Shafting Works, Drinker st., Philadelphia, Pa. 

For Portable Key-seating Machines and Stub Ends 
for small connections, address T. C. Dill Machine 
Co., 726 Girard ave., Philadelphia, Pa. 

“Useful Hints on Steam.” By E. E. Roberts. A 
book of over 80 pages; mailed on receipt of 20 cents. 
W. Blitz, 107 Liberty st., New York. 
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a Upright Drills a a ialty. Finely made, 
28’ great capacity, quick y operated, prices low. 
32’ Send for list of firms using our Drills. J. E. 
36’ Snyder, Worcester, Mass. 


=a Holly Manufacturing Company, of Lockport, 

Y., will send, on application, their pamphlet il- 

Iustrting pumping machinery and reports of duty 
trials 


W. H. Hoffman, consulting engineer, 108 Liberty 
st.. room 8, N. Y. Mechanical engineering in all its 
branches, working drawings for the transmission of 
power by steam, water,.air and electricity. 


25'’ ** Only Drill Press built on 
82"’ *Ko-rekt’ principles, 
37”’ even if they come from Jersey.” 


oe” Gould & Eberhardt, New Ark, 

Steam Boilers: Their management and Jota 
land and sea. By Jas. Peattie. Practical facts from 
80 years’ experience. 230 pages illustrated, 12mo.., 
cloth, $2. ee and Catalogue of Books for en- 
gineers free. E. & F.N. Spon, 12 Cortlandt st., N.Y 

De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. Location and Equipment well 
adapted for Heavy Steamship Repairs. 

H. B. Roelker, 22 Cortlandt st., New York, late 
Sup’t Delamater Iron Works, will hereafter manu- 
facture the Delamater Screw Propeller. 

Propellers of same pattern and workmanship as 
formerly made by the Delamater Iron Works. Each 
designed for its special work at lowest prices. 
Consulting Expert and Constructing Engineer. 
Estimates made on machinery and on damages. 


“Indicator Practice and Steam Engine Economy.’ 
By F. F. Hemenway. Contains plain directions ic. 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

‘Binders’ for the AMERICAN MACHINIST. 
styles, the ** Common Sense,” 
us, and mailed to any address at $1.00 each, and the 
**New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat. Either will hold 
the entire 52 issues of any valuine. AMERICAN Ma- 
CHINIST PuB’G Co., 96 Fulton st., New York. 


Two 
as heretofore sold by 




















A company has been organized at Freeport, IL, 
for the manufacture of bicycles. 


The Tacoma (W. T.) Wood-working Co. has been 
incorporated ; capital stock $500,000. 


C. L. Barry, of Mansfield, 0., will build a sash, 
door and blind factory at Tallahassee, Fla. 


Hall & Danforth, Centralia, W. T , will build a 
planing mill and general wood-working factory. 


The Hoffman & Billings Manufacturing Company, 
Milwaukee, Wis., is building a large brass foundry. 


The Mount Pleasant (Mich.) Lumber and Manu- 
facturing Co. has been organized, with capital of 
$40,000. 


Jones & Pinkham are soon to start the shoe busi- 
ness in the old Dame & Grinnell factory at Farming- 
ton, N. H. 


The Smith Bridge Company, of Ohio, 
articles of incorporation in Texas, 
stock of $60,000. 


has filed 
with a capital 


Contracts have been let for building the shops of 
the Milwaukee Car Wheel and Foundry Company 
at Milwaukee, Wis. 

F. W. Mumby has organized a $50,000 stock com 


pany, at Jacksonville, Fla., to make furniture, 
fins, wooden ware etc. 


cof 


The Chattanooga, Rome & Columbus Railroad 
Co. will rebuild their machine shops at Chattanooga, 
Tenn., recently destroyed by fire. 


It is reported that the Texas Central Railroad 
Company will move their machine shops and round 
house from Corsicana to Houston. 


Querns Bros., Philadelphia, Pa., are building an 
addition to their knitting mill that will give them a 
frontage of 125 feet, five stories high. 


The Hercules Iron Works Company has purchased 
a plant at St. Louis, Mo., and will manufacture car 
and wagon brakes, and other speciaities. 


J. C. Stover, South Bend, Ind., and others, have 
incorporated the Cook & Stover Lumber Co., capital 
stock $20,000, to build a hardwood saw mill. 


The Frick Manufacturing Co. is building a furni- 
ture factory at Mt. Pleasant, N.C. Will also manu- 
facture wagons, agricultural implements, etc. 


An Indianapolis paper states that J. B. McElwain & 
Co., of that city, will shortly erect—at Kokomo— 
the largest boiler manufactory west of Pittsburgh. 


John 
Shaw have incorporated the 
Company, of Louisville, K 
is $200,000. 


Baumeister, James O’Connor and Henry T. 
Louisville Saw Mill 
y. The authorized capital 


The Lyons Paper Mill, at Clinton, la., has been 
purchased by a stock company, which filed articles 
of incorporation. The mill will crowded, 
said, to its utmost capacity. 


be it is 

In our issue of July 25 we said that the book 
Useful Hints on Steam, published by E. E. Roberts, 
would be sent free. The book is sold by W. Blitz, 
107 Liberty street, New York, for 20 cents. 


The Louisville, St. Louis & Texas Railroad Co. 
will rebuild their machine shops recently burned at 
Henderson, at Cloverport, Ky. The citizens raised 
a bonus of $20,000 to secure the shops. 


A saw mill isto be erected in Ashland, Wis., this 
winter, on the site of the Canfield property, be 
tween Durfee’s mill and the Superior Lumber Co.'s 
plant. It will be the largest mill in that city. 


The Allegheny Bessemer Steel Company is mak 
ing an important addition to their steel rail mill at 
Duquesne, Pa. The capacity of the mill will be 
increased 25 per cent. The mill is working full. 


Texas papers complain that the State ships large 
quantities of black walnut logs to Europe, and 
then buys her furniture from other States, all of 
which indicates the need of furniture factories in 
Texas. 


The Yost Writing Machine incor 
porated at Louisville, Ky., to engage in manu 
facturing, by Henry Cummins, George Rk. William- 
son and William T. Black. The capital stock is 
$100,000. 


Co. has been 


will 
Holly 
together 
, for their 


The Pond Engineering Co., St. Louis, Mo., 
furnish the city of Seward, Neb., with a 
duplex pump of 100,000 gallons capacity, 
with the necessary boilers, beater, et 
system of water-works, 





The J. A. MacKinnon Machinery Co., 22 Warren 
street, New York, are sole agents for the Gilkerson 
Machine Company, of Homer, N. Y. The Gilker 
son Company make a variety of tools and special 
machinery. 


It is said that Eastern capitalists are likely to get 
a controlling interest in the Lumber 
Company at Ashland, Mich. The capital stock will 
be increased to $600,000, and large improvements 
will be made. 


Superior 


The Cleburne Foundry and Machine 
has been incorporated at Cleburne, Texas, by 8. W. 
Wertz, V. Gray, W. T. Ramsay and others, to estab 
lish foundry and machine shops at that place. The 
capital stock is $10,000. 


Company 


Any party desirous of locating a plant for the 
manufacture of machinery ina Penobscot County 
town, can learn of an excellent opening where the 
land and power will be given free, and the business 
exempted from taxes ten years, by addressing ‘* F,”’ 
care of this oftice.— Jndustrial Journal. 


The 29th annual St. Louis (Mo.) Fair 
October and continues six days. 
premiums offered amount to $70,000. On Tuesday, 
October 8, the grand pageant of the “ Veiled 
Prophets” will be given. The management will 
leave nothing undone to make the fair a complete 
success. 


begins on 
The cash 


4s 


The Sharon Steel Casting Co., of Sharon, Pa., are 
enlarging their works by the erection of a machine 
shop 60x80 feet, and two 
height. The works of the firm are being operated 
to their utmost capacity, and there are enough 
orders on hand to keep them busy for some months 
to come. 


and a half stories in 


The National Iron and Brass Works, of Dubuque, 
Iowa, have been awarded the contract of supply- 
ing Fremont, Nebraska, with a Smedley 
condensing duplex engine of 1,500,000 
gallons capacity, together with an increase of water 
supply and system of mains. 
to about $30,000. 


compound 
pumping 


The contract amounts 


There is water-works agitation at Cisco, Texas: 
Fenton, Mich.; Madisonville, Ohio; Upper Sandus 
ky, Ohio; Butler, Mo.; Rock Rapids, Lowa; Iowa 
Falls, la.; Cottage City, Mass.; Denver, Ind.: Win- 
chester, Ky.; Augusta, Ga.; Griffin, Ga.; Blowing 
Rock, N. C.; Princeton, Ky.; Baird, Tex.; Antigo, 
Wis.; Madisonville, Wis.; Rockdale, Tex ; New 
Westminster, W. T.; Seward, Neb.; Troy, Ala.; 
Central City, Ky.; Hendersonville. N.C. 


The Dunlap carpet factory, of Philadelphia, will 
be removed from that city to Pottstown, Pa. The old 
Philadelphia & Reading Company's carpenter shop 
property, comprising buildings, engine and boiler, 
and about 300x360 feet of ground, has been secured. 
A large amount of the capital stock has been sub 
scribed by citizens of Pottstown, as an inducement 
to the removal, and the new works will employ 
from 400 to 600 hands, manufacturing a fine grade 
of carpets. 


Robert Poole & Son Co., Baltimore, Md., have 
issued the eleventh edition of their Catalogue on 
Gearing. This firm is well known throughout the 
country in connection with gearing, particularly 
for work of a heavy class. Their list is very com- 
plete, and, in addition, they have a very fine plant 
for making machine-moulded gears. In addition 
to the gear list and illustrations of transmitting 
appliances made by them, the Catalogue 
many convenient tables and rules. 
lent Catalogue to have at hand. 


contains 
It is an excel- 


At a meeting of the stockholders of the Callahan 
County Mill, Gin and Water Company, Baird, 
an organization was effected, and the 
directors and officers were elected: 
R. McLeskey, Frank Sears, J. W. Jones, J. P. 
sie, W. L. Jones, John Couch, William MeManis, 
W.E. Gilliland, T. E. Powell, D. Richardson and 
J. L. Lea. Officers—J. L. Lea, president; W. E. 
Gilliland, secretary; W. C. Powell, treasurer. The 
company will at once make application for a 
charter, and will purchase the mill building already 
here and fill it with new machinery throughout. 

The Steelton Reporter says: There gradual 
improvement in the outlook for business for the 
balance of the year, and all the departments of the 
works of the Pennsylvania Steel Company are in 
operation, and many of them have pressing orders. 
The Bessemer department made but an ordinary 
run this week, owing to several detentions in other 
departments. The open-hearth plants 
special steels, and made a good output. 
shop is very busy, 


Tex.. 
following 
Directors—J. 
Mas 


is a 


were on 
The boiler 
and workmen are absent erecting 


work. The machine shop is also crowded with 
orders, and the employes were compelled to 
work at night this week. The frog, switch and 
signal department is, as usual, crowded with 
pushing orders, and is kept running day and 
night. 

The Minnesota Iron Car Company has filed 
articles of incorporation for a reorganization of 
the Minnesota Car Company, of Duluth, Minn. 


The company will have a capital stock of $2,000,000, 
and the general nature of its business, as stated in 
the articles of incorporation, is to smelt iron and 
other ore, to manufacture pig-iron and its kindred 
products, railroad cars of all descriptions, loeomo- 
tives, marine and 
ery, 


stationary engines and machin 
iron and steel rails and plates, railroad fasten 
ings, bar-iron and forgings of all kinds, and castings 
of iron, and other 
iron, tubes of iron or steel, 


steel, brass metals, 
metals for 


purposes, and all materials necessary 


malleable 
structural 
for or inci 
dent to the production of railroad equipment and 
construction, and for any other purpose. 
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Machinists’ Supplies and Iron. * 1D. J. Kelsey, M. E., Designer of Automatic Ma- 
i chinery, 31 Insurance Building, New Haven, Conn. 
New York, Sept. 28, 1889. _Latest and best Planer and Drill Press Chucks. i 
Iron—American Pig.—The market has ruled | Expanding Mandrels. The Brightman Machine HOLYOKE, MASS., 


steady, and no changes of importance have taken | Company, Cleveland, O. 
place since our last report. We quote, Standard Engineers wanted to send their addresses and re- New York, Boston, Chicago, Philadelphia, 
St. Louis, 


Northern brands, No. 1 X Foundry, $17 to $18: No. | ceive free a 25 cent book, ** Hints and Suggestions for 
Manufacturers of 


2, $16 to $17. Southern brands, No. 1, $16.75 to | Steam Users.”’ Lord & Co., P. O. Box 1262, Phila., Pa. 
STEAM and POWER 


$17.25; No. 2, $16 to $16.50. Northern brands, Grey 


Forge, $15.25. Southern brands, $15. 
FOR ALL PURPOSES. 
SEND FOR CATALOGUE. 








Wanted—Ericsson 8-inch pump or Lawson gas 
engine No. 1; second-hand. State price and condi- 
: tion. Box 27, AMERICAN MACHINIST. 


RY ‘a How to remove and prevent scale in steam boilers 
aN WA N I E D 3% at a cost of ten cents a week. Send postal for cir- 
‘ cular to Pittsburgh Boiler Scale Resolvent Co., 

** Situation and Help"’ Advertisements only inserted Pittsburgh, Pa. 
under this head. Rate 30 cents a line for each inser- Wanted —To buy second-hand lathes, planers and 
tion. About seven words make a line. Copy should | shapers of all sizes; must be cheap and in good 


be sent to reach us not later than Saturday morning for | order. Fosdick & Plucker, 6th and Culvert Streets, 
the ensuing week's issue. Cincinnati, O. 

















Wanted —As partner, a smart man with $10,000 or 


Mechanical draftsman wanted. Address with full | $15,000, to engage in the manufacture of a new ma- é & 59> 
particulars, O. E., care AMERICAN MACHINIST. chine, patented in Great Britain, Canada and United 
Mech. draftsman and designer with practical shop | States. First-class in every respect, as testimonials ‘ 


experience, wants position. Box 26, Am. Macuinist. | from parties using them will show. Have been sell- 





“3 rte ok aAtivic\ moratte attnntio ing them for the past two years. Shop all fitted to Is now used by many of the largest and most carefully managed shops for all Lathe and 
Pha si ry ae 7 hotest situation. Ad-| manufacture same. Address Manufacturer, P. O.|] Planer Tools, Punches, Dies, Taps, Reamers, &c. . ” 
on hare ec esa eNGS pam ae Box 1196. Boston. Mass. This steel is famous for its uniformity and great endurance, and should be specified by Machinists 
Mech. draftsman with 9 yrs. mfg. & designing exp. and Tvol-makers who want the best stock for their tools. 


wishes permanent situation. Box 28 Am. MACH. 


“nn exp. mech. draftsman wants position. N. Y. or Spent Sess, BRA D LEY’S CRESCENT STEEL WORKS, 


pref’d. Address C. P., AMERICAN MACHINIST. = POWER HAMMERS CHICACO, ILLS. PITTSBURCH, PA. NEW YORK, N. Y. 


A mech. engine e r Ww ide ‘ly e xp ‘di in de signing, e sti 
Sebastian, May & Co.’s Improved Screw Cutting 
he BESTin the WORLD 


FOOT AND POWER LATHES f 


ment in any loc sation. ‘Nom,’ * Box 321, Chie Ago, iil. 
Machinists wanted—T wo first-class job hands, and 
Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


167 West Second Street, CINCINNATI, O. a 


OUR SPECIALTIES, 8, 12, 14 and {8 Inch Lathes. 


Tensile Strength upwards of 79,000 Ibs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 
Anti-Frictional and Non-Corrosive. 
Wanted—A first-c r iss tool maker for brass finish HAMMERS. 


CAN BE FORCED HOT. 
ing shop at Croton Falls, N.Y. Steady job. Best 


1 and men _ fully Rods for pumps and bolts. Yacht shafting. Rolled sheets and plates 
refere neces required. Address F. N. DuBois, 245 . ’ employed = and ‘xs r for pump linings and condenser tube sheets, &c. Ingot metal for 
Ninth ave., New York City. bg anslea Jeera noun. — A — cost . car and engine bearings. Spring wire. 

Wanted—Two good lathe handsinast ngaged uEatiNG Force. _ 0. Production. RAD 80 
o gourd lathe hands in shop eng rere ANSONIA BRASS & COPPER CO., 











BRADLE Y 


one machinist and blacksmith. Permanent hands. HELVK HamMMER. RUN BY BELT. 






No saloon patrons. J. H. Wells. Tampa, Fla. 
Wanted—Position by an expert brass finisher in 
the manufacture of steam heating specialties and 
wrought-iron pipe fittings. ‘Expert,’ Am. Macu. : 
Wanted—A position as machine shop foreman, 15 (©), = aN LA 
years’ experience on engine and general mill work. Satna (a 
Address Box 217, Havana, New York. BRADLEY'S im UsE BEAUDKY 8 
Wanted—By a practical machinist and experienced | Jp a" tauae Ce 
foreman, a position as superintendent or foreman. BRADLEY’ S HEATING FORGES 
Address J. L. A., AMERICAN MACHINIST. 4 Indispensable in 
Wanted—Draftsman for pumping mach'y, con all shops to keep 
densers, engines, etc, Men of thorough exp. only BRADLEY’S 
need apply. Buffalo Steam Pump Co., Buffalo, N.Y. CUSHIONED 




















in the manufacture of wood-working machinery. BRADLEY & CO. SYRACUSE. N.V. 5 ra bet, “aha bs 

Married men preferred. Steady work for right men. Brrays' acourvs . ole Manufacturers. 

Jenkins Machine Co., Sheboygan, Wis. Send for Circular. CHICAGO. NEW YORK, 
Wanted—A foreman; a good blacksmith, accus T0 BUYERS AND USERS OF MACHINERY. 

tomed to the care of a shop, and experienced in the SAVE YOUR PATTERNS, BY USING 

use of forging machines for forging small articles. You will save money and get what you pay for by having 

State age and experience. R. C., AM. MACHINIST. us examine machinery and report on the same before 


buying. Try us and be convinced. 
Wanted—Mechanical draftsman experienced in e also make drawings and blue prints, and rive PECIA 
light machinery and well posted on shop practice. MEP TO FHE DESIGNING OF MACHINERY FOR AL 


Letter stating age, nationality, experience, and Send for Blue Book giving more information. 


Fraser's Improved Rapping Flates, 


They are cheaper and better than anything you can make, 


wages expected. Address “South,” care Am. Macu. TONES c& MACE, For Descriptive Circular and Price List, 
Machinists Wanted—Vise hands accustomed to ADDRESS 

first-class work, Steady employm’t and liberal wages ote gman aabaaaaia tc DONALD FRASER, MILWAUKEE, WIS. 

guaranteed. Have largely increased our plant and 5 W. 4th Street, Cincinnati, O. 





need more men. Niles Tool Works, Hamilton, 0. 


Wanted—Situation as draftsman or ass’t sup’t. re 
Tech. education. Excellent draft’g-room exp., associ- LID Fm MER Y OIL 
ated with modern pattern, mach. shop and foundry STORES 













sae STANDARD OIL CUPS. 

















practice. Good refs. Engineer, Box 174, Fairfield, C°t AND Manufacturers of 

A machine foreman. designer and draftsman, 
with experience managing men and shop manufact- ri D € 0 @ NiFE PATENT OILERS, 
=e fine tools — wah no ara pee i WHOLESALE. only 6. ENER , High 
wishes to correspond with parties in need of sucha \ f 
man. Address G. W. N., AMERICAN MACHINIST. HE TANI Sua } a ee — 

ranted—F peters iittala TROUGSDURA GR: F ups. Govern 

Wanted—Foundry foreman. Must be thoroughly N Regulation 
competent to take charge of foundry and handle N = 
mon to good onyyneee. Address, giving references, of N POL SPEED 
and state class of work you have been accustomed o x j N 
to doing, ‘** Foundry,’? AMERICAN MACHINIST. Q r3 : pie N SAFETY VALVES 

Wanted—Machinists. A steam engine mfg. shop J o> yx a ti 
wishes to put on a fuli night force of about 100 men] eM q = 3 rm, : for Loco mor ts. 

—first-class men—for lathes, planers, milling ma- Ez Cm as] rR Stationary anc la 

chines, drills, blacksmiths, tool makers, ete. Can | & ja f2 2S vs rine Boilers, amos e 2 
secure steady employment and good wages—large- =f < = e414 Reliable Steam 

ly by piece-work. Will work 12 hours each night | & 4 2s ES) 6 Trap. , 

for 5 nights per week. Address, with references PEO LT no nm? _ 1888 Cate oan 

as to capacity and character, Box 841, Pittsburgh, Pa. | <4 22 wa Sas ea - aun tree on application. 

We desire to engage the services of two first-class aa W x 48 eS FRY 
men to take charge respectively of our Drill Press 7 bs 5 oO 2 
and Planer Departments. In addition to being en ty - A TREATISE ON STEAM BOILERS 
first-class mechanics, they must be live men and 0 o Y s . 








eenner. wae Sve sooenerres a. pas “ee Their Strength, Construction and Economical Work- 
oO 1€ DeST ane oremos aeas oO ie mes, ey g. | é ‘4 

serait Candie tad MEL Me] MEWRY CAREY BAIRD & ©O., | me,ttoua hike ce, tnt omc! Ay WILKINSON & CO., 
qualification—executive ability. They will not be ) » s 12mo. 
hampered, being responsible only to the general INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, the ation of umesou ie a trations. “1zmo, 184 Washington Street, 


manager. Study yourself well, and ask some dis 810 Walnut st Philadelphia 

interested party, in whom you have confidence, if} .o-oy. x ere b Ee eye —_— sa al EY SONS NEW YORK BOSTON, MASS. 
hey think you can fill the bill, before you apply, | aie eur Ney and Revised Catalogue of Practical and Scien | JOHN WILEY & ’ . 

U 1€y a . = ay U J+ | tifle Books, 80 pages, 8vo., and our other Catalogues and Cir- 

for we will study you well after you apply rhe | culars, the whole covering every branch of Science applied 


= y ore ‘ » y J | of the price. 
Lodge & Davis Machine Tool Co., Cincinn: iti, Ohio, | the Arts, sent free and free of postage to any one in any Prepaid by Mail on the receipt oft P IF you WANT A STRONG, ECONOMICAL 


Wm. Lodge, General Manager. part of the world who will furnish his address. B N™ Gq I N™ HB 
aa me Ph 
SS WANTED. 


1. MISCELLANEOUS WANTS - LUSCOMB & COREY, EITHER HORIZONTAL OR VERTICAL, 
Advertisements will be inserte: ler this 1 at A live business man to buy one-half interest in | For Stzapy EvERy Day AND ALL NIGHT SERVICE AND AT A 
85 conde oar a van afl th f and ile Rees 6 NEW BEDFORD, MASS. General Foundry, Machine and Boiler Shops, located LOW PRICE, WRITE TO 


Mfrs. of in a thriving city of 30,000 inhabitants; best of rea- | QQOKE & 00., 22 Cortlandt St., New York. 


a sons for offering this Ee ey to purchase an in- 
terest in an established trade. Address Twelve Hundred Engines in use. 
4 ‘ ‘ . 7 pac Please mention this paper. 


**MACHINIST BUSINESS,” 
SPECIAL 


_s Care of AMERICAN MACcuHINIST, 96 Fulton St., N. Y. 
Machinery & Tools. 


This machine will drill to the 
center of 16 inches, 

The spindle can be fed by 
either HAND or FOOT, and has a 
vertical movement of 11 inches. 
Also an entirely new feed ar- 
rangement, 

Cone has four changes and all 
moving parts are balanced and 
capable of standing high speeds. 
It is very stiff and heavy and is 
: 4 made for doing first-class work. 














Cheap 2d h’d Lathes & Drills. S. M. York, Clev., O. 

Koopman’s Scales for quick measurements. 

Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, O. 

New catalogue of engineers’ specialties free. 
Crescent Mfg. Co., Cleveland, O. 

Wanted—Machine for making small double bent 
wire, St, Louis Screw Co., St. Louis, Mo. 

Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J 
_ August C. Christensen, 24 State st , N. Y., Consult 
ing Engineer, Designs of all kinds of Machinery. 

Turned and Highly Polished Iron and Steel Shaft 
ing aspecialty. Merwin McKaig, Cumberland, Md. 


Complete list of our Scales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago 












Catalogue 
Fre 





of all our 
Machinery. 


7 > Send for Catalogue if interested, | Seneca Falls Mfg, t0, 687 Water St., Seneca Falls, N. Y. 


FOR SALE—LOW. 


One Second-Hand 6 Foot Boring and 
= Turning Mill. Will enlarge to swing about 9 
93 Liberty | Ogg , =n Feet. Immediate Delivery. Can be seen run- 

ae ee ning here during October. 


["oouoie MACHINERY | 2. | nacses CATALOGUE, BETTS MACHINE CO., Wilmington, Del. 


Mortisers. 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 


Files and Rasps. 


In magnitude, variety and excellence of pro- 
duct, this company has no equal in this, 
or any other country. 


“CENTENNIAL” OILERS. 


NEW STYLES, SKELETON FRAME, ADJUSTABLE SCREW 
AND SLIDING TOP. (See cut.) 











PRICES REDUCED. 


IMPROVED HANDY, VOLUNTEER AND NATHAN 
SIGHT FEED LUBRICATORS. 


GRESHAM AUTOMATIC and MONTTOR INVECTORS EVECTORS, to 
Nathan JManufacturing CO., 


92 & 94 LIBERTY STREET, 


SEND FOR DESCRIPTIVE CATALOGUES. NEW YORK. 


FOWE, BROWN & C0, lintel, --seanaze 


Formerly HUSSEY, HOWE & CO., Limited. 
Manufacturers of all kinds 














PITTSBURCH, PA. 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENINS STEEL,| 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, !27 Oliver St. New York, !2 Cliff St. Chicago, 17! La Salle St. 









Established in 1874. 


CLEVELAND TWIST DRILL 


FINE TAPS, 


Corner Lake & Kirtland Sts., Cleveland, 0. 
C0 101 Chambers Street, New York. 
» 85 Queen Victoria St., London, Eng. 


REAMERS, ETC. 





DIES, 






LIGHTNING AND CREEN RIVER SCREW PLATES. 7 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools. Send for Price List, 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 





sv FLEXIBLE METALLIG FILLET | P477&AWS catted for and CASTINGS delivered 


For Pattern Makers’ Use. anywhere in NW. Y. City. 
H. WHITE, 44 N. 4th Street, Phila., Pa. 


MANUFACTURERS, 


Desiring to introduce their goods into the River Platte 
Republics of South America will please address 


M. A. KING, 35 Broadway, N. Y. 
REPRESENTING 


C. F. BURGOS & CO,, 


Importers of all classes of Machinery. 
BUENOS AIRES. ARGENTINE REPUBLIC. 


P.H.&F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 








[ron Foundry of T. 


333 E. 56th St.,N. Y. City. 
CASTINGS IN QUANTITY AT FAVORABLE PRICES. 











ROOTS’ NEW ACME HAND-BLOWERS. 
Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 


8, S. TOWNSEND, Gen. Agt.) 22 CORTLANDT ST., 
COOKE & 00., Selling Agts,, NEW YORE. 


In Writing, Please Mention This Paper. 


BEAUDRY’S 
DUPLEX 


. FORGING 
PRESS 


PUNCH AND’ 
SHEARS. 


BEAUDRY & C0, 


(Formerly of 




















GERMANTOWN JUNCTION. 
PHILADELPHIA 


DUPLEX PUMPS everv service O 


QO m2—-O2M O2—-VSCV DVIPD 


TAIL DOG. | 






REDUCED PRICES of LeCOUNT’S STRAIGHT 
x No INCH. PRICE, No. INCH. PRICE. 
83 1......34 .. $0.60 10 ...244.... $1.35 
2 8 Bitsre ears ee 11....2%.... 1.4 
“es Bye xen ‘ 70 | ee + Bee 
eSs 4 14 80 6: 18....84 1.80 
bes 5 114 SS Wt... oS 
BEER 6....136 95 15 4¥g.... 2.95 
-e Ike % 16....5 ... 8% 
gs 8 134 1.10 17 Blg.... 4.00 
a RR 9 eae SC 18 6 5.00 
~ 1 Set to 2 in. 7.80 Full Set..... 81.10 
Cc. WW. LeCOUNT, South Norwalk, Conn. 
Western Agent, S. A. SMITH, 23 South Canal Street, Chicago. Hl. 










| A 


ON ee 
s —_ — = 
BREWERS AIR PUMP DUPLEX PUMP ~— 


AANA NDT 


HALL DUPLEX STEAM PUMPS. 


Send for New Catalogue. 


HALL STEAM PUMP CO., 
91 Liberty St., New York. 


FOR SALE AT FACTORY PRICES BY 
Branch Offices, 520 Olive Street, St. Louis, Mo., and 68 and 70 South Canal 
Street, Chicago, Ill A. Aller, New York; H. I. Snell, Philadelphia, a 
PS See Sori csbuiziy Pa Coluaty Supriyo Colum Oni Forbes 
od a ASDWO i. sD rah, E ths Ss} \ iin Ss, : 

AS ne BUFFALQ NY. 5 Liddell & Co., Montgomery, Ala.; J. Baur, Manistee, Mich.; W. A. Wain, De- 
ia) ‘Af troit, Mich.: Wickes Bros.. E. Saginaw, Mich.; A. Leitelt, Grand Rapids, 

} Mich.; Rundle, Spence & Co., Milwaukee, Wis.; Joshua Hendy, San_Fran- 

cisco, Cal.; George Worthington Co., Cleveland, Ohio ; Flynn & Emrich, Bal- 
timore, Md.; Bailey and Lebby, Charleston, 8. C.; O. B. Goodwin, Norfork, 
Va.; Walworth Supply Co., Boston, Mass.; Leeds-Barratt Co., Minneapolis 
and St. Paul, Minn.; D. Elsinger, Scranton, Pa.; Dugan Bros., Salem, Ore.; 
Wm. Gardner & Co., Portland, Ore.; S. C. Brooks, Eau Claire, Wis.; J. J. 
‘ Howden, Muskegon, Mich.; John Hutchinson Mfg. Co., Jackson, Mich.; Port 
we Huron Steam Fitting Co., Port Huron, Mich.; E. F. Cooley, Lansing, Mich.; 
on i Shellhorn & Rich, Cheboygan, Mich.; Tennessee Range & Mfg. Co., Nash 


Fitchburg Machine Works 


MANUFACTURERS OF METAL-WORKING MACHINERY. 











PUMPING MACHINERY 
FOR ALL PURPOSES. 





































a 
sy 


Boiler and ~ = 
Fire Pump. 


Pump Combined 





—~—, THE «—t— 
BUFFALO STEAM Pump Co 


MANUFACTURERS OF STEAM PUMPS. 








OFFICE AND WORKS, 


13 to 21 
_ Mi A I N 8 T °9 
Fitchburg, Mass, 


SEND FOR CATALOGUE E, 


Injector 


For Feeding all Steam Boilers. 


RUE’S © EJECTOR, 


Superior to all others for Raising 
and Forcing Water and 
other Liquids. 





Uses Warm Water, avoiding injuvy Gf 
and facilitating the Raising of Steam, 


RUE M’F’G CO., PHILA., PA, 








CATALOGUES FREE. : 
FOR IMMEDIATE DELIVERY. 
16-20, 20 & 24 Inch ENGINE LATHES, 


51 


Inch BORING & TURNING MILLS, 
14 & 16inch BRASS LATHES, 


-— AND— 


SCREW MACHINES IN LARGE VARIETY. 


20 in. CLUTCH HEAD MACHINE 
Weight 4,400 Ibs. 


Bridgeport Machine Tool Works, 


E. P. BULLARD, Prop. 
BRIDGEPORT, CONN. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 
North Adams, Mass. 


WORTHINGTON 
Independent Condenser 


An Economical Addition to Steam 
Engines. 


POWER CAINED or 
FUEL SAVED 


BOILER PRESSURE LOWERED 


sew CATALOGUE OF TOOLS 


And Supplies sent free to any address on receipt of Ten 
Cents in stamps (for postage). 


Chas. A. Strelinger &Co., 492 Detroit, Mich. 


= 














PRECKS PAT DROP PRESS. 


BEECHER & PECK CONN. 
OF IRON 


DROP FORGINGS caste. 


BEECHER & PECK, NEW HAVEN CONN. 








Beaudry’s “Up- 
right Power 
a Hammer.) 
Sole Manufacturers. 

od Also Manufac 
turers of 
Hard Coal Heat- 
ing Forges. 
Room 4, Mason B'dg 











WELDLESS 








ti wi, 70 Kilby St, | J eae 
Dap prem | INSIDE & OUT. 


Send your name and address at once to 


MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


ESPECIALLY RECOMMENDED FOR 


ELECTRIC LIGHT MILL BOAT 
and PUMPING ENGINES 


HENRY R WORTHINGTON 








and have them mail you a copy of their Novelty NEW YORK 
Pamphlet No. 2, which will be ready about Oct. 10,] BOSTON PHILADELPHIA CHICACO 
1889, Every Machinist in the country should see it. |] ST LOUIS ST PAUL SAN FRANCISCO 
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F acts :—1889 marks the 30th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


PonD ENGINEERING C0., 


CONTRACTING ENCINEERS, 


Engines, Boilers, Pumping Engines, Feed 
Pamps, Feed-water Heaters and 
Purifiers, Injectors, &c. 


Send for ILLUSTRATED CIROULAR. 





Kansas City. Omaha. 


St. Louis. 


Chicago. 


——_; = 














THOS. H.DaLLETT &C0. 

1305 Buttonwood Street, Over ne ears’ competition has proven 
PHILADELPHIA, PA. | this system of boiler to be the best in ever 
: respect. The LOWE BOILER, with all 
Portable Drills, improvements, is the simplest, best wearing 

Hand Drills, and most economical of any kind of fuel. 

Py j Send for d riptic yn_and histori f St 
re oem Boilers and Feed Water Heaters (free) to y ~T 

1g resses, 

Special Machinery. | BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 








SEND FOR CATALOGUE 


THE STERLING WATER TUBE BOILERS 


Have unusually large steam and water spaces and well-defined circulation. The fire-brick furnace 
and almost vertical water tubes give remarkable economy of fuel with rapid and steady 
steaming. Dry steam at any pressure. Large mud-drum. First cost moderate. 

Freedom from leakage and eg airs. No cast metal. No hand-holes. 

Three man-holes give quick access to every part of the boiler. 


THE INTERNATIONAL BOILER CO., Ltd., 


14 CORTLANDT STREET, NEW YORK. 


PUNCHING «° SHEARING MACHINERY 


° BOILER MAKERS ROLLS. > 
SNVe@w Doty Manuracuring ©: 
Janesville , Wifensin 





























FROM 1-4 TO 15,000 LBS, WEIGHT. 


True to pattern, sound, solid, free from blow-holes and of un 
equaled strength. 
Stronger and more durable than iron forgings in any position or 
or pe service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of eve ry description. 
Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 


- ! S N C CS of gear and pulley 


patterns. Soft castings for finishing. Patterns made to order. Parties requiring work are invited to 
correspond with us before buying elsewhere. Estimates submitted on application. 


THE ALLENTOWN FOUNDRY & MACHINE CO.,., 


3RD and WALNUT STS., ALLENTOWN, PA. 


ein a Pig 5 SHAPING MACHINES 
For Reducing and Pointing Wire, HATING AUT 
JE ADAPTED TO 4p thy | WIRE — <fh : 
SPE TODS AND WIRE FOR DRAWIN 6’, 8’ and 10” Stroke. 
For Machines or Information, = sl the Adapted to All Classes of Work 
Manufacturer, 


Is. W. GOODYEAR, Waterbury, Ct. culars Purnia 





Rough and finished 
to order. All kinds 
of castings in green 
or dry sand and 
loam. Large variety 





Circulars Furnished. 


BOYNTON & PLUMMER, 
WORCESTER, MASS. 
W.C. YOUNG & CO., Minis, tt 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


The Almond Coupling 

















oa a 
‘ulatalailay Juhl 


L. S. STARRETT, 


Manufacturer of 


Vb Mu ky U1 











T latslatalas | 

































o 
FI N E T00 LS, Q : A NEW quarter —_ 
= motion to replace 
ATHOL, MASS. - quarter turn belts and bevel 
SEND STAMP F« ‘ULL ST Q = 
AMP FOR FULL List. S T. R. ALMOND, MFR., 
kn RAN NPN NPR RRR RP > 83 and 85 Washington Street, 





BROOKLYN, N. Y¥. 





SIMPSON'S CENTRIFUGAL SEPARATOR 


AND TRAP. 









For supplying Clean and Dr 

TaTell Steam to Engines, Dryers. Ete. ’ 
~ Also Keystone Feed-Water 

Heaters and Purifiers, Key- 

ome Be ~4 pumps, Simpson's 

Centrifugal Evhaust Heads, and 

GREAS other Engineering Specialties. 

For Steam or Gas Pipes, ta Screws, etc, Steam Plants furnished com. 
Far better and cheaper than red le: ad. Makes a tigh plete and erected. Send for 

joint than red lead, that can be opened with perfect ease particulars. 


many years after 
Put upin1l Ib., 5 Ib., 10 Ib., 25 Ib, & 50 Ib. packages. 


Joseph Dixon Crucible Co., 


laanuracrdanns PENCILS & GRAPHITE SPECIALTIES 
JERSEY CITY, N. J 


_ KEYSTONE ENGINE AND 
MACHINE WORKS, 


FIFTH AND BUTTONWOOD STS., PHILA. 
Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St.. N. Y. 








MACHINIST 
Formerly a Sen a Fog Toy Co, ONEIDA, I Y 


WESTCOTT CHUCK C0, Foun 


LATHEsxoDRILL 


Under Westcott’s Patent. 














ae Capacity Little Giant Improved. 
to Diameter. | Holding Drills. 
14 i ine h. Oto 4Yinch, | 
24 0 to i sis - 
i I | 234 ve Oto 5 o | WEST COTTS 
2 | 3% | Otol SETTLE Cane 
2% \ 4 Oto 1in.,ex. haat iy 
Send for Catalogue, | 3° : oo ig inch. | 
4 6% ‘ 0 to 2 ‘ 





Hydrostatic Machinery 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


Vault Elevators, &, Kt. 





SINGLE PLUNGER PUMP 


WATSON & STILLMAN, 


204-210 E. 43d St., New York. 


CHUCKS 


SEND FOR 


NEW CATALOGUE. 


THE HOGGSON & PETTIS MFG. C0., 


Est. 1849, NEW HAVEN, CONN. 


INDEPENDENT CHUCKS. 


(See Am. Macuinist, Nov. 5, 1887.) 


Before buying Chucks of this class, write us for 
articulars of our latest improvements. Different 
rom other makes, and we claim several points of 
superiority which we submit to the judgment of 
mechanics 


THE D. £. WHITON MACHINE 6O., 


NEW LONDON, CONN. 


Ta ee 
RADIAL DRILLING MACHINE 


—° THREE DESIGNS. SIX SIZES. 
_,EMBODY ALL DESIRABLE FEATURES 


“ PRIGESS-450 °& UPWARD 
f° UNIVERSAL RADIAL DRILL C0 


CINNAT 








IMPROVED INDEPENDENT CHUCK. 
Made by THE E. HORTON a a. co., 
Windsor Locks, Conn., U.S. A 
SEND FOR ILLUSTRATED CATALOQUE. 





A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 


EMERY AND CORUNDUM WHEELS. 


Emery Wheel Machinery and Flint Paper. 

















Write for Circular, 








All goods manufactured by us are guarante ed to give 
satisfaction. Give them a trial on their merits. 


Springfield Glue and Emery Wheel C0., springfield, Mass. 


TOOL AGENTS WANTED &;, 


in ony 

the United States. Send roc. Fn 7 os 

logue, Stationer 

THE FINEST OF MECHANICAL TOOLS A SPECIALTY. 
C. B. JAMES, 98 Lake St., Chicago, Ill. 


Quicx-Action VISES. 


For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 


WORCESTER, MASS. 
DROP FORGINGS. 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 


THE AERATED FUEL COMPANY, J. H. BULLARD, GENERAL MANAGER, SPRINGFIELD, MASS. 











thoroughly tested 

ye and practical. A set 

: of five will ream any 

possible size, from 
13-16 to 4%4 inch. 











Send for Circular. 


CRANSTON & C0., 57 PARK STREET, N. Y. 























REPRESENTED BY GEO. M. SMITH, Los Angeles, Cal. 
W.S.COLLINS, 171 B’way,N. Y. J.M. DAVIDSON, Columbus, 0. 
CHILION JONES, Gananoque, Can. 1.C. HOWES, KansasCity,Mo. 3 
WILLIAM PICKETT, SON & CO., 170 Lake St., Chicago, Ill.,and £ 
HARRIS & COWDERY, Ashtabula, Ohio. [St. Louis, Mo. 






Sept. 29, 1885, 


KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. July’ 5, 1887. 
ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. i: a 

























= 
LATHE ie See 
| 3 2 Fy 
_ F 4 
, =| 2 |" NEW > en" 
ro) =zormo =e 
enter Grinder z = ' STANDARD JopSSEe 
Q 3% SIF PUNCHES, Qi 
For trueing hardened | Ea 4 a 4 3 es} 
centers in place, ge *@a"s 
A cheap and effective tool, 
needed in every well-reg Iron and 
ulated machine shop. S O L D E R j vy Steel 
Write for prices to may be done without R U ST 
RUMP BROS we 
«| by using our Non-Corrosive Soldering Fluid. 
M ACH C0. Sample Bottle, prepaid, for 10 cente 
a FOR SALE BY ALL DEALERS. 





WILMINGTON, DEL. 


CYLINDER BORING AND 
FACING MACHINE. 


Made any size required. Will bore cylinder and face off 
the ends at same time. Built strong and powerful; has 
variable feed that feeds either way. 


PEDRICK & AYER, 


STERLING ELLIOTT, NEWTON. MASS. 











1001 & 1003 Hamilton St., Philadelphia, Pa. 
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MORSE TWIST DRILL AND MACHINE COMPANY New Beaiora, ntass 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





Flather Planers. 


22, 24, 26 and 30 inch. 


VERY HEAVY AND POWERFUL. 








SUPERIOR IN QUALITY. 


MODERATE IN’ PRICE. 


HILL, CLARKE & O0,, 


I56 OLIVER STREET, BOSTON, MASS. 








Foot Lathes, Upright Drie 
Machines. Agents, MANNING, MAXWELL 
ERTY STREET, NEW YORK. 


gery Lathes, Hand Lathes, 
and Millin, 
& MOORE, 111 








OzZ2E 
= % 9 
Eos 
eo 2. 
3 w ao 
OF ° F- . 

@.| 3. 

= ° 
_ Sie a: 

eO\|ss 
y eo8! Se 
Press 2° 
mos 
2 2 
On & 





“COMPLETE STEAM PUMP 
=> ONLY SEVEN DOELARS 
DEMAND THIS\ PUMP 
OF YOUR 
DEALER 


OR WRITE 
TO US FOR PRICES.: 
Van DuZeEN’s PaTENT 


WANN 1D] U)4 a io an El 


SOLE MAK “i O 


INCINNATI, 
ali chee mencanineeineecadaiaad i eaiiaieienieraiadneinenaidemenndnanenemmenninteaneteenediatananltiaimaanimnnemneemametemiiaiaal 
THOMAS P. SIMPSON, Washington, 
D.C. No atty’s fee until Patent ob 
tained. Write for Inventor’s Guide 
Eclipse’ Hand Pipe- Cutting Machines. 


No. 1.—Powerful, inex- 
pensive, simple in construc- 
tion, Cuts and screws pipes 
YX to 2-inch, Easily carried 
about. a tae iad 


“ECLIPSE” Nos. 2 and 3. 

These are powerful and most 
efficient 
machines 
Sor cutting 

large 

PIPES, with which one man can 
easily cut off and thread 6-inch pipe. 

No. 2 Cuts and Screws 2% to gin. 

me.” - “2% to in. 

It will pay you to write us for 
particulars. 

PANCOAST & MAULE, 

[Mention this paper.) Philadelphia. 
Bae We also build Power Machines. 


‘is CARY & MOEN CO. 


‘EEL WIRE Offa DESCLON 


YiILLL MINio, NEW 


























New Haven Manf’g Co. 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 
UNIVERSAL }?PLAIN 


*=-MITLING MACHINES 


EXGLUSIVE SPECIALTY | 


ADDRES 


"THECINCINNATI MILING MACH C® 





wile 


CINCINNATI. O< 








LACKAWANNA 
GREASE CUP 


Will Save its Costin Oil 
alone Several Times 
per Annum. 


SAVES ALSO IN LABOR, AND 
COST OF COTTON-WASTE. PRE- 
a DRIPPING AND SPATTER- 


A yp ad - ba E FEED with the 
most PER XT REGULATION and 
GREATE ST oe )NVENIENCE in opera- 
tion yet attained in any device for the 
lubrication of machinery. Works 
F\ equally wellin every possible position. 


Lackawanna Lubricating Co,, 


41 Coal Exchange, Scranton, Pa. 


WILLIAM BARKER & C0O., 


Manufacturers of 


Iron and Brass Working 


MACHINERY 


140 & 142 E, SIXTH 8T,, 


Near Culvert, 


CINCINNATI, 0. 


Send for Circulars and Prices. 


KEUFFEL & ESSER G0,, 127 FoLton st., NEW YORK, 


FACTORY: HOBOKEN, N. J. 


Manufacturers of DRAWING MATERIALS, &c. 














‘SUPERIOR SWISS” DRAWING INSTRUMENTS, 

“BEST GERMAN” DRAWING INSTRUMENTS, 
PARAGON, DUPLEX, UNIVERSAL, ANVIL 
Drawing, HELIOS, Blue Process Papers, Scales, Trian- 
gles, T-squares, Drawing Boards, &c. 

FULL CATALOGUE ON APPLICATION, 





Investigate the merits of the Reliance 

Safety Water Columns. It pays to keep 
posted. Many of the largest corporations 
have found it profitable to discord the 
old appliances, and adopt these safe- 
guards. There is always economy 
safety. Send for illustrated price-list. 


RELIANCE GAUGE COMPANY, 


27 Euclid Ave., Cleveland, 0. 


COILS & BENDS 


eee! 


in 








BRASS and 
COPPER 


PIPE. 
ALL STYLES, 
THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


HARLES MURRAY='< 
PR ENGRAVER on WOOD 
S ANN’ ST. #* NEw Yorx«: 


WOOD-WORKING MACHINERY 


For Planing Mills, Furni 
ture, Chair and ‘Cabinet 
Factories, Cabinet Work: 
and General Wood Work 
ing. Send Stamp for illus 
trated Catalogue to 


Rollstone Machine Co, 
45 WATER ST., 
Fitchburg, Mass, 























D, SAUNDERS’ SONS, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~” Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 





\WGs ale ZO 


JUST ALG 


6 ee SADIE Fc ns 


ged FORGE CO. 
BUFFALO, N.Y. 


RANG Bad 


sn 


~~ ae 


as Dr», PLT IDs 2 > 


vw ata 
SSRIS a SX = 
OLAS,FORGES. aNASES “&c A 
XHAUSTERS.STEA 
HEATERS S VENTILATING WHEELS. NS 
“NW M0) \ ro 


LOWERS | > 


“th 


“a ae 


S, J. 








nt 








Set of 8 MANDRELS takes 





" W. H. NICHOLSON & CO., 





from 1’ to 7’. 


WILKES-BARRE, PA. 





We have placed on the market a Holiow Chisel Mortising 
Machine which is just as good as our Planer Vise. Carriage 
and Woodwork Factories, please write us for prices. 


THE GILKERSON MACH. CO., Homer, N. Y. 
Sole Agents, THE J. A. MacKINNON MACHINE CO., 22 Warren St., N. Y. 


GREArEST 











H. B. BROWN & C0. 


EAST HAMPTON, CT. 





P, BLAISDELL & 00, 


Manufacturers of 


Machinists’ Tools, 
WORCESTER, MASS. 
STER MACHINE. SCREW CO. 


Uy 
RCESTER, MASS. 





Ht at 8 ‘3 4 


Manufacturers a Set, Cap & 
Machine Screws, Studs, etc. 


L. W. POND MACHINE CO. 


Manufacturers of and Dealers in 


Tron Working Machinery. 


IMPROVED IRON PLANERS @ 
specialty. Feed, pate nted Feb. 
9, 1886. Belt 
Shifter pat- 
ented Novy. 2, 
1886. 








140 
Union St., 
WORCESTER, 


PATENTS. 


WM. H. RABCOCK, Bolteitar of U. S. and foreign 


atents, 513 Seventh’ St., Washington, Dp. C, 
or 220. Formerly assistant examiner U. 8S.” Patent 
Office. 13 years’ practice, Attorney’s fees may be made 


ayable on allowance for_U. S. applications received 
* fo re January Ist, 189%. Write for ‘Terther information, 





NEW AND SECOND-HAND 


MACHINERY, 


FOR IMMEDIATE DELIVERY. 


1 14 in. x6 ft. Engine Lathe, taper Hendey. ne’. 
2 14 in. x6 ft. Blaisdell good. 
1 14 in. x6 ft. Star Tool Co., good. 
1 14 in. x6 ft, a ba Fitchburg, new. 
1 15 in. x5 ft. ad = 2d hand, good. 
115 in. x6 ft Porter, new. 
1 15 in. xs ft : w = new. 
1 16 in.x6 ft. Lathe & Morse, good. 
1 16 in. x6 ft s4 Wright, new. 
1 16 in. x6 ft. - Fitchburg new. 
1 16 in. x6 ft. * o Shawmut, good, 
1 16 in-x6 ft. sd “ Hendey, new. 
1 16 in. xs ft. ~ = * new, 
218 in. xs ft. * ne Star Tool Co., good. 
1 18 in. xs ft, = Fitchburg, new, 
120in.x loft. * Wright, new. 
lMin.xlft. “ “ Fitchburg, new. 
1Q4in.xl2ft. “ = right, new. 
13lin.x20 ft.  “ - L. W. Pond, fair. 
1 54in.x20 ft. Engine Lathe, Fitchburg, new. 
1 No. 2 Cabinet Turret, American Tool Co., A 1. 
1 14in. Trav. Head Shaper, Fitchburg, new. 
1 15 in. Shaper © rank, Lodge, Davis new. 
1 26 in. Rack, new. 
1 22 in. x5 ft. light pat. P laner, Putnam, good. 
124i <r x24 in. x6 ft. Fitchburg, new. 
1 x sid = Al. 
1 ‘x13 ss pe A f. 
1 — 24 * Al, 
1 26 in. Paley Machine, 1 head, Stevens, good, 
136 in good, 
1 No. 1 Universal Milling Machine, Kynon, new. 
1 Die Sinker new, 
160 in. Horizonte! Boring Mill, new, 

Agent for HALSEY’S PORTABLE POWER DRILLS, 
FITCHBURG MACHINE WORKS, HIGLEY’S ‘‘COLD”’ 


SAWING MACHINES. 
Also full line BRIDGE AND BOILER TOOLS. 


J. J. McCABE, 
121 LIBERTY ST., NEW YORK. 


20 PULLEYS, 20’’z6 1-2’’, BORED AND TURNED IN 10 HOURS. 








SHELLENBACK PULLEY LATHE. 
Pulleys Turned and Bored Simultaneously. 
G2" The Greatest Labor Saving Tool of the Age! 
MANUFACTURED BY 
RICHMOND CITY MILL WORKS, 











MACHINIST’ $ SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


MASS. RICHMOND, INDIANA. 

TET TTT Ty “rr myry err ih a a BRISTOL'S PATEN) 
Jew AF ath p STEEL BELT LACING 
zamn dintitil "thal. lsbslalil 


Easily and eet Applied. 
No Special Tools Require = 





Bristol Mfg. Co., Waterbury, Ct. 
or 132 Nassau St., Room 56, N. Y City. 








= 


CAPITOL 


ADAMS AUTOMATIC 


— BOLT=NUT THREADING MACHINES 


MANUFACTURED ONLY BY THE 


MANUFACTURING CO. 
Os aler-Ve 


C ) 








The Mason steam rome 
their kind. 
oil companies. 


last year. Send for description to 








REGULATORS. 


ulating devices are known all over the world as the best of 
They are th e standard adopted by the American and Southern cotton 
Over 700 of our reducing valves were used by one car-heating firm 





MASON REGULATOR CO., 22 Central St., Boston, Mass., 


Or JENKINS BROS,, AGENTS, NEW YORK, PHILA. & CHICAGO, 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINETOOLSFOR WORKINGIRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876, 
Self-Acting Injector of 1887. Fixed-Nozzle Autos 
matic Injector of 1885. 





INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 
Tr LONG Alls nia sy 


Double, Single, Angle-Bar, 
Gang, Hor zontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Beit and Steam- 
Driven 


= Funches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. , 
Send for New Catalogue. = 


CME MACHINERY CO. 


A CLEVELAND, O 
Manufacturers or * pest " 


Single & Double Automatic Boltcutters, 


Cutting from 3-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for Catalogues and Discounts. 


» FIRST PREMIUM, CINCINNATI CENTENNIAL. 


THe OPEN SIDE IRON PLANERS 


GREATEST CAPACITY, HIGHEST ENDORSEMENT, 
QUICK RETURN, MODERATE PRICES, 
‘EXTRA HEAVY. QUICK DELIVERY. 


DETRICK & HARVEY, 


BALTIMORE, MD. 
y 


SUA BTLES: Buty 























PAT. DEC. 5, 1882. 
PAT. DEC, 4, 1883, 
PAT. AUG. 23,1885, 











VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


HUGO BILGRAM, 
440 N. 12th St., Phiia., Pa, 
Maker of all kinds of 


S>MACHINERY. 


Special facilities for Accurate 
ork. 


DOGe 


E ME TIGHTER 





THE HARDER YOU PULL, TH 










Can’t slip. No wrench required. 
Made from 1-2” to 8” or larger. Send 
for sample order subject to approval. 


MANUFACTURED BY 


MIDDLETOWN (OHIO) MACHINE oe 


Bevel Gears cut theoret- 
ically Correct. 








fe Corliss Steam Endine Co. 
PROVIDENCE,R.I. 


Incorporated June, 1856; Established by 
CEORCE H. CORLISS, 
INVENTOR OF THE CELEBRATED 
“CENTENNIAL ENCINE? 
Exhibited at the Philadelphia Exposition, 1876. 


99 
“CORLISS ENCINE. 
These works have been fully equipped, at great cost, with heavy special tools, of his 





DESICNER & BUILDER OF THE FAMOUS 


invention, for the manufacture of this perfected engine, which is a guarantee of superiority 
in workmanship, and interchangeability of parts, never before attempted in the line of steam 
machinery. 

The public will understand that we have no relations with American or European builders 
of so-called ‘‘Improved Corliss Engines,’’ and that the final and perfected Engine of Mr 
George H. Corliss, embodying his latest ideas, is to be obtained exclusively at our works. 


ALSO MANUFACTURERS OF THE 


Conuss Parse Vermean Tosuan Wars Lat Bowuzn, 


Especially adapted for compound and triple expansion engines requiring superheated steam 


and at very high pressure. 


/METAL-WORKING MACHINE TOOLS, 


BEMENT, MILES & C0., 


nt Tp WME eanA, FA 
BUILDERS OF 







FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 














NS. 
SOUTHWARK FOUNDRY & MACHINE 00, 
PHILADELPHIA, PENNA. 

BOILERS. BLOWING AND 
TANKS. REVERSING 
STEAM ENGINES. 

HAMMERS. CENTRIFUGAL 
HEAVY PUMPS. 
CASTINGS. STEAM PUMPS 








SOLE MAKERS OF 
PORTER-ALLEN AUTOMATIC ENGINE. 
HIGH ECONOMY. DURABILITY. CLOSE REGULATION. 


The ILLES & JONES C0, "52" 


MANUFACTURERS OF 


PUNCHES AND SHEARS, 


All Designs and Sizes, 


AND A FULL LINE OF 


MACHINE TOOLS 


FOR 
Boller Makers, Bridge Build- 
ers, Ship Bullders, Rail- 
road Shops, Locomo- 
tive and Car Build- 


CLUTCH PULLEYS 


F R CT | 0 N AND CUT-OFF COUPLINGS. 


tiie i WESTERN ELECTRIC CO.’S NEW BUILDING, NEW YORK. 
‘” PLANT OF ARC-LIGHT AND POWER CO., CHICAGO. 


Split Pulleys, Couplings and Rope Sheaves a Specialty, 
Thousands in use working satisfactorily, 


ECLIPSE WIND ENCINE Co., 


Send for New Catalogue. BELOIT, WIs. 


STANDARD TOOL C0. 


ATHOLL, MASS., 


MANUFACTURERS OF 


The Celebrated — Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, Depth Gauges, Screw 
Pitch and Center Gauges, Harde ned Steel Squares, 

Graduated Steel Squares, Spring Calipers, 

Pliers, Straight Edges, &c., &c. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 


FRISBIE FRICTION 
PULLEYS = CLUTCHES. 


THE D. FRISBIE CO., 





TUTTE 


UNE 





























114 LIBERTY STREET, - NEW YORK. 
THE 
BROWNELL 

» ANTI-FRICTION 

I Step or Thrust Bearing 

Lathes, Drills, Worm 


Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 
order, and patent rights for 
sale by 


G.L. BROWNELL, 
WORCESTER, MASS. 
Correspondence Solicited. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
handy in ad- 
justment. 

Invaluable 
for work on 
Made entirely of 











PAT'D JUNE 14 1887, 


clipped pipe, in close coils and corners that cannot be reached with other wrenches. 
drop forged steel. Six sizes. Manufactured by 


CAMPBELL PRINTING PRESS AND MFC. CO. 
160 WILLIAM ST., NEW YO 325 DEARBORN ST., CHICAGO. 


BALL AUTOMATIC CUT-OFF ENGINES, 


BRIE, PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 
NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


in Use, Over 2,500. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of alldetails. They are designed and 

constructed for heavy and continuous duty at medium 
or highrotativespeeds. Highest attainable Economy 

in Steam Consumption and superior regulation guar- 
= anteed. Self-contained Automatic Cut-off Engines 12 
= to100H. P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various dat. as to practical 
Steam Engine Construction and performance, free by 
mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
10 TELEPHONE BUILD:NG,) N. W. ROBINSON, 154 Washington St., Chicago, Ills. 
SHLBS AGENTS We WL L SIMPSON, 18 CORTLANDT STREET, X. Y. \ ROBINSON & CARY, St, Paul, Minn. 
KENSINCTON ENGINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLESSINGS W ATER CIRCULATOR »° PURIFIER 


Guaranteed to Absolutely Prevent Forma- 
tion of Scale in Steam Boilers. 

Automatically takes water from the boiler. 
filters, it and returns it in pure condition, 
thus removing scale-making impurities from 
the water, and maintaining a free and steady 
circulation. Combines tbe well-known 
Albany Steam Trap with a Filter of novel 
construction, which has no rival in point of 
ee yb facility for cleaning, and assurance 
against clogging of sand valve. 

Send also for Circulars of Albany Stear 
Traps, Blessing’s Renewable-Seat Stop anc 
Check Valves, Pump Governors, Water Circu- 
lators and Purifiers, etc. 


Albany Steam Trap Go., aroarr, x.z. 


THE NORTON DRILLS. 


FOR LICHT, SENSITIVE 
AND RAPID DRILLINC. 
MADE WITH 
1, 2, 3, 4 and 6 Spindles, Sensitive Feed. 

1, 2,3, 4 and 6 “Automatic “ 


To drill from 0 to 1-2 in, holes. | 
Have many new and original im- 



















Pee 


- ull 


4 
i 
i 
5 
I 
§ 
1 
We 


, rma 





66 ” 
OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 
83d & Walnut Streets, 151 Monroe Street. 
Philadelphia. Chicago, 


New York Agency,18 Vesey St. 


OVER 25,000 
ENGINES SOLD. 


HORIZONTAL 





provements. 


P Are Powerful, Sensitive, Accur- 
** Otto”? Gas Engines. ate, Durable, and have extra capa- 

” ci 
VERTICAL We make a specialty of this class 
** Otto’? Gas Engines. = tools, ¢ ad Guoee antee them equal 
TWIN CYLINDER Write for prices and description; 


it will pay you. 


W. P. NORTON, 


Bristol, Conn, 


** Otto’? Gas Engines. 
—# COMBINED 
/ “OTTO” GAS ENGINES AND PUMPS. 
COMBINED 

“OTTO” Gas BNGINES AND DYNAMOS. 

















Seta ate tie see lence i ANY) 2 Saaerme roer, sv. 
THE 
The BECKETT =; & MACHINE CO., > ARMSTRONG 
ARLINGTON, N. J. CB) ENCINE. 
if i] i CORRECT IN 
The “MUNZER Design, 
; Workmanship 
Corliss Engine, | = aS 
H. J. BARRON & CO., 40 Cortlandt St, 





New York Selling “Agents, 





SEND FOR CATALOGUE, 








PATENT BUREA1 U ; 
L. A. McCARTHY, J. B. SABIN 

Manuger Attorney- on 

Room 47. ist BROADWAY, N. Y. 





PHOSPHOR-BRONZE%,.“~ 


RED, ) errow. oO sg 












Sop, 





VAN DUZEN Ne. 


CAS ENCINE 


»NO BOILER. NOCOAL. 
NO ENGINEER. 
= Extra WATER RENT 
or INSURANCE. 
| INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 


Send for description and prices 


y Van Duzen Gas Engine CO., 
BO E. 2nd St., CINCINNATI, O. 
The J. A, .. MACKINNON MACHINE CO., Agents, 22 Warren St., N. Y. 


MACHINERY ON HAND. 


BABBITT RMETALS 


PAUL S.REEVES a, 
760 S. BROAD ST. 


NEW AND IMPROVED 
MILLING 


MACHINE. | 


ha 














16in.x42in Plane er. Kridgeport, new, 

22 in.xd ft. Wheeler, 

24 in. x5 ft. “ N. H. good onder. 

Ain.x6 ft. = Powell, w. == AT : 

30 in.xstt, “ each Atherton, Powellé H.& P.new.| {~ Note the following new features : 
in.xl4 ft. od 


tas" Overhanging arm removed without 
taking off the sleeve. 
(33 Sleeve for the overhanging arm and 


6-8-10-12-15 in. Crank Shapers. 

15 in. Hendey Shaper, 

15x20 in. Friction + hapers. 

20-24-26 and 32 in, Geared Shapers. 

llin.x5 ft. Engine Lathe, Prentice Bros. 


good, 


new. 


I4in. a bt. Blaisdell & Prentice Bros, « | the column cast in one piece. 
i “s “ 
Ipin-x6 mad 6 ft. fone, “ as All movements operated from front of 
n.x6 and 8 ft, McMahon, “ T machine inste: ) rT > te » 
18 in. x5 ft. “ on, Sees a : _ ad ¢ f ie"? the “oe we 
in.x . a ” SS = s” Long bearings. ngs vide tz s. 
18 in.x8 ft. aa Blaisdell, new. te ee arene 3 ome See vee tables 
16-20 in.x6-8-10 & 12 ft. Bridgeport, “ {38> Power feed entire length of table 
18 in. x8-10-12 ft. Different Makes, oe poe . ' : - 
20in.x8-10-14ft. Different Makes, “ (@~ Large spindles hollow their entire 
20in. any Jongth Bed ” Bridgeport, * leneth 
ois. hy . heeler, fair gth, 
.. “ : = , 
pager 0-13 Bridgeport, new-| (a5 Indexed feeds on all machines. 
3 in. a3 ft ee aod aren, cheap.| (3° Large cones. wide belts. 
in.x 6 8ft. Engine Lathes, F. & S. new. 7 achine rnishe rj rig 
a y7 inch Pulley Mac whe, ett Ba a8" Each machine furnished with a vise. 
ement Car Axle Lathe, " i aj 2 i ac are 
eee So “es new.) Built either plain, back geared or 
30-35 a6 3 inch Drills Biaiedeo, - universal. 
20-25-28 32inch “ -£58 = : . : 
42 in. Drill Bk. G. & Feed, N.Y. 8. E. Co. good. (ae~ Write for prices, with cuts and full 
5ft. Arm Universal Radial Drill, new, descriptions 
Cabinet Turret Lathe, Lodge, Davis & Co. a int 
No. 2 Screw Machine, Brown & Sharpe. cheap. —THE 
Ames Index Milling Machine fair. 
Ho, land 3 Universal Miller, Brown & Sharpe, new. 
No. 2 Plain fair order. 
48 in. Gear Cutter, &£C QDGE f AV 
24in. Chucking Lathe, Hatin ton, good as new. iT 
peta we 1B. a Beat i ridgeport, new. 
7 & 5lin. Vertica i rigeport, Wd 
Win. stoke Sletten, 1, Brien Al. CINCINNATI, OHIO. 
arren’s Die Sinking ethene” good as new, 
Cold Rolled Shafting in Stock. Send for List. Write WESTERN BRANCH: 


for what is wanted. 
EE. RP. BULLARDBD, 
62 College Place and 72 Warren Street, New York. 


68 & 70 SOUTH CANAL ST., 
CHICACO. 
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CO” ENGINES, 


ich Tressure. 
sndensingad Cmpoy 


JUBULAR BOILERS. 
ae, HEAVY FLY WHEELS 


Sung 


) A SPEC 
Siz ZES UP TO 
S6 FT. Dia. RY 10 FT. FACE. 


FRIGK COMPANY, builers 


Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents. 
JOHN J. METZCER, | 


69 S. Clinton St., Chicago, 
WESTERN ACEN 








WAYNESBORO, PA. 












“CORLISS.” 


Engines: 
Danang gees 
BAND, FRICTION 

HSISTS, 


4 a SSE 1111) NG MACHINERY. 
M.@. BULLOCK MANF'G. CO. . CHICAGO, U.S.A. 


CORLISS | LANE & BODLEY CO. 


+ HIGH PRESSURE, CONDENSING and 


COMPOUND 


CORLISS ENGINES 


o° STEAM OUTFITS 


EAST SIDE JOHN, Corner WATER ST. 
I CINCINNATI, O. 


_! A GENUINE 








THE LANE & BODLEY CO. 

















€ PERSE Mer eR an GINNATI, 1. O. SIREUtaR. 5 
PATENT UNIVERSAL SCREW-CUTTING CENTER 
, (yewreeco., TWIST DRILL GAUGE. 


Fine Machinists’ Tools -E. Boston, Mass.—Send for Circular. 


THE PORTER-HAMILTON, 








ENGINES from 15 to 400 Horse Power 


Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS »® GENERAL MACHINERY 





The best Engine in America for Heavy Work. 
WILLIAM TOD & CO., 








NEW YORK STORE, 46 Cortlandt St. 


Youngstown, Ohio, 
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NO. 3 UNIVERSAL CUTTER & REAMER GRINDER. 


MADE BY BROWN & SHARPE MFC. CO., PROVIDENCE, R. I. 
SEND FOR SPECIAL PAMPHLET. 


TEHESTIMON IAT SS. 
Cooke Locomotive and Machine Co. 


BROWN & SHARPE MFG. CO., Providence, R. I. PATERSON, N. J., June 12, 1888. 
Gentlemen :—Replying to your favor of May 16th, we are very much phensed with the No. 3 Unive rsal Cutter and 
Reamer Grinder purchased fro mm your Company. It does its work well and gives good satisfaction. 
$0 vars truly, JOHN 8S. COOKE, President. 


Poole & Hunt, Founders and Machinists. 


BROWN & SHARPE MFG. CO., Providence, R. I. BALTIMORE, Mp., May 14, 1888. 


Gentlemen :—We have had one of your No. 3 Universal Cutter and Reamer Grinders in use in our establishment for 
nearly five years, and find it a very useful and efficient machine. We consider it a very important part of the outfit = a 
well-equipped machine shop. We are, Yours truly, POOLE & HUNT 


The Mergenthaler Printing Co. 


BROWN & SHARPE MFG. CO., Providence, R. I. BALTIMORE, MD., May 18, 1888, 


Gentlemen :—We have had one of your No. 3 Universal Cutter and Reamer Grinders in use in our works since February, 
1887, and find it a very useful anc o v athe f le addition to the list of modern improved tools for machinists’ use. Its simplicity, 
wide range of adaptation and economy of time in us ressive men in our line of business. 


se, commend it very strongly to A 
Yours truly, THE MERGENTHALER PRINTING CO. 


Whitely, Fasslier & Kelly, Proprietors Champion Harvesting Machine Works. 


ee & SHARPE MFG. CO., Providence, R. I. SPRINGFIELD, OHTO, U. S. A., June 1, 1888. 
ntlemen :—We have used one of your No, 3 Universal Cutter and Reamer Grinders in our factory for quite a while, 
-_ . * wish to say to you that it is a splendid to ol. Its work is entirely satisfactory to us, and we consider it an indispen- 
abl ol and could not well do without it, and we cheerfully recommend it to the public. Yours truly, 


JAMES A. DICUS, Superintendent. 
The Warder, Bushnell & Clessner Co. 
BROWN & SHARPE MFG. CO., Providence, R. I. 


SPRINGFIELD, OHIO, May 18, 1888. 
Gentlemen ;:—Replying to your favor of the 3 Universal Cutter and Reamer Grinder 


16th inst., would say that the 


we purchased from you nearly four years ago is giving us the very best of ene tion. We have a number of different 

tool grinding machines for Cutters, Mills, ete., but your No. 3 Cutt ra ind R feame rG ged ihe most conveniently arranged, 

and is applicable for grinding all kine is and styles « of milling « utters, We have m vund a cutter that this machine 
ould not grind and make a perfect job of it. ours truly, THE W ARDER, OU SHNELL & GLESSNER CoO. 


WESTE RN AGENT, S. A. SMITH, 23 So. CANAL, ST., CHICAGO, ILL. 


Duplex sn Pumps 















COPYRIGHT 1883 BY 


— 5 Water Wars tule 
Tie GORDON STEAM PUMP CO. 


HAMIL/TON, OHIO. 


BRANCH HOUSES: 
NEW YORK, 98 Liberty Street. 
PHILADELPHIA, 705 Arch Street, 
PITTSBURGH, Penn Building. 
CHICAGO, Phenix Building. 





















2 eBe YALE & TOWNE MFGCO. 
= STAMFORD GONN. 
~NEW YORK. CHICAGO. PHILA BOSTON 


“Th Original Unvulcanized Packing 
p CALLED THE STANDARD ats" 


Accept no packing as JENKINS PACKING unless 
§ stamped with our ‘Trade Mark.” 
NORTH FIFTH BT. 


SF cnxins BROS. 1 bt DEARBORN STREET, ¢ CHICAGO. 


SHAPERS, ENGINE LATHES & DRILLS. 
PLANERS. MILLING MACHINES. 


SHAPERS, 

xo 15” and 20” Crank, 20’, 26’, $2’ Geared 
ENGINE LATHES, 

17’’, 19’, 21, 24", 27’, 32” & 38”. 

20 inch Upright Drills. 25 inch oak Geared, 

24 


28, 32 and 40 inch Power Feed Drills. 


The Lodge & Davls Machine Tool Ca, . G 
Manufacturers of 
IRON & BRASS 
WORKING MACHINERY. 
WORKS, CINCINNATI, OHIO, 


Write for prices; it will pay you. _— 
Special attention given to com- — 
plete outfits. = 








gINS_ a) 


STANDAR pe 


72 io 
y TRADE MA HN STREET 


105 MLK STREET, B Bost tON. 




















NEW YORK, 
115 Liberty St. 


GOULD &. 


CHICACO, 
68 & 70 8. Canal St.. 


} EBERHARDT, 


Newark, N. J. 


BOSTON, 
23 & 25 Purchase St. 


e. .. GARVIN & CO 


LAIGHT & 
CANAL STS. 
NEW YORK. 


Manufacturers of 


MACHINISTS’ 
TOOLS 
> SMALL 
AUTOMATIC 
MILLER, 


WITH ARM. 


The Machine shown in 
cut is designed for rapid 
and convenient milling 
of small work. 


SS 
PHILADELPHIA, 
19 N, 7th St. 
















aver 


PATENT SHAPERS. 


Sizes, 12’’, 16’, 24’’, 26’’, 30’ in stock. 
4EAK AND RA CK CUTTING TO ORDER, 





Send for Catalogue. 


For description of the latest improvements in 
machinery and appliances for MILLING, SCREW 
THREAD CUTTING, BOILER PLATE PUNCHING and 
EXACT MEASUREMENTS, write to The Pratt & 
Whitney Co., Hartford, Conn., U.S. A., for the MACHI- 
NIST’S CATALOGUE. If interested in fast Cutting 
tools for TURNING, THREADING AND DRILLING 
BRASS, ask for photographs of the HOWE FINISHING 
TOOL as applied to turret head machines. 


THE BILLINGS AND SPENCER COMPANY, 


HARTFORD.CONN. 


MANUFACTURERS OF BILLINGS’ PATENT 


PURE COPPER GOMMUTA Gh bAKS 
FOR ELECTRIC MOTORS OR GENERATORS, 


STEEL COMMUTATOR RINGS AND NUTS, 
5 a Ola | rn 18 = 10) 


DROP FORGINGS OF COPPER ,IRON AND STEEL OF ALL DESCRIPTIONS. 


WARNER & SWASEY, |THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
CLEVELAND, OHIO, 


MACHINE TOOLS 


MACHINE TOOLS. 
(ft 
For Iron and Brass Work. 


SMALL TOOLS & FIXTURES. 
Gear Cutting in all its Branches. 


ILLUSTRATED CATALOGUE ON APPLICATION, 














BORING MILLS. 
Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
patterns of the latest and best designs. 


SALESROOM & OFFICE, 113 Liberty St., 
NEW SHOPS, PLAINFIELD, N. J. 


N. Y. City. 





GEO. W. FIFIELD, 
SIENGINE LaTHES 
FROM 16 to 48 IN. SWING. 
on application. 
= |Lowell, Mass., U. S. A. 


Cuts, Photographs and Prices furnished 








Gear Wheels and Gear Cutting.—I make & fo 
order, or cut teeth on g blanks sent tome. Of all kinds. 
all sizes to == dm. mena enters a mage 6 ones. ase 
heap Small cast g. y made brass « mail al 
prices.” Revel g with bac planed teeth. Hand n|J. M. ALLEN, PRESIDENT. 
$1. Facilities comps te. Terms reasonable. Bb = oa 
Gro. B. GRANT, 66 Beverly St., Boston, Mass. | Wy, B. FRANKLIN, VICE-PRESIDENT. 
F. B. ALLEN, SEconD VicE-PRESIDENT. 


J. B. PIERCE, Secretary & TREASURER. 





, Key-Seating Machines 
, and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Plane 
or anything in Mac te at ey 









THE G.A. GRAY CO. 
Qincinnati, Ohio. 


' PLANERS 








or Supplies. AND 
w. P. vavis, |LATHES 
Rochester, N. ¥. 
= Works at North Bloomfield. A SPECIALTY. 





5 


BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 


Aine 100LS 
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Manufacturer 


J v.M.CARPENTER a TTTILITITITITLGTT 








IPS & DIE 


PAWTUCKET.R.I. 




















